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Preface

Snce Desert Sorm, many accounts describe the resurgence of a donminant and
decisive role of airpower for the future The reasons for this enthusasm are often
attributed to the remarkable sicces of the air canpagn during Desert Sorm. The
excitement many enthusasts felt came, notonly from the actual results, but also from the
possibilities that an effectsbased dratey could provide more capabilities to future
conflicts, especially in conflicts where airpowers role was yet to beddined. In my quest
to find out more about how to implement an dfectsbased dsrateg, | sadly discovered
there isactuwally very little witten on tle subject except assmple satenerts of the utility
of effects Instead, nmy critical review suggested reasons for caution and a lack of
information @out how to implement such a drategy. This pger is not intended to
develop aneffectsbased stratey. Ingead it is a review of the a\ailable literature along
with a dscussion of some of the key elenerts | bdieve are reeded aspart of an effects
based drateqy. With this information, you & the reader can detemine f you e the
same observationsand hép st a course to hdp leadership direct adlitiond work in the
correct aeas

| would like to thank Col Joseph McCue of the Air War Colege faculty for his
encouragement and supportin the development of this pagper. While his background and
ingruction in the acquigtion pro@ss has been welcome to the students of his classes, |

especially thank him for his ability to develop in me the mativation, encouragement and

Vi



perseverarce to take o this challengng subject. | also want to thark Dr. Grant
Hammond, dso of the AWC faculty, who hdped me better undestand the nuances of
doctiine, s¢ratey and arpower as they applied to the actwal thoudits of the early
airpower theorists.

Mog of al, I want to thank my loving wife Sandy, who pdiently suppored me
throudh the many hoursin the andysis and preparation of this pgper. Without her

support | would notbeat Air War College today!
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Abstrad

Some airpower enthusasts see the Desert Sorm air campaign as the fruition of the
ideas of Douhd and Mitchdl and as the find fulfilment of their promises. The reason for
their excitement is embodied in the bdief tha the concept of paallel war and an dfects
based drategy promises a new capability for the condua of future wars. The capability
to control an enemy quickly and without having to destroy him has been the god of
military forces from thetime of SunTzu. This pagper summarizes the current literature on
controlling an enemy throudh an efectsbased arpower srateg. It begins wth the ideas
of the ealy thearists sichasDouhet ad Mitchell to demondrate that while they were the
first to think aout effects they were unable to pursie any dfectsbased dratey dueto
the limitations ofprecson. As precison matured, it allowed the conoept of parallel war
to be pursied durng Desert Sorm. Unfortunately, the aurrent application of precson
and the cancep of paallel warfare is notrealy the effectsbased strateg claimed by its
proponets. Both Desert Sorm and Bosia serve as examples to show how effects
capabilities were limited by the tactics resourcesard drategy alongwith the real world
limitations ofcurrent systems.

This pge suggests that while an effectsbased srateg offers tremendouspotential,
there are several key areas lacking emphasis. For example, the current weaponssystems
and thos plannad for the next generation smply continue to look & destruction raher

than effects we mud develop wegponsfor effectsamd not solely on the destruction
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based systems we are currently developing Planning is essential to look & how we plan
for and condud opeationsbased on dfectsbased dratey. Tactics development within
the Air Operations Center is not preparing future planne's for conduding campagns
based uponeffectsbut smply a cotinuaton of the aurrent destruction based goproah.
Targeting is based on the desert Sorm modd and is only applicable to indudrialized
systens. A tameting dratey applicade to al levels of conflict is necessary.
Collectively, whatis neeadisto develop an oveall planto pul together al the ebments
of effectsbased thoudht. This pgoer attenpts to address many of these ideas to hdp

structure future effortsin this area.



Chapter 1

Introduction

The ingredents for a trandormation of war may well have kecare
visible in the Qulf War, butif a revdution isto occu someonewll hawe
to make it.

—Gulf War Airpower Survey

Throudhout modean history, armen have been dreamers. They contemplated gard
visonsof a decisive role for arpower as the force to compd the enemy to do our wil. !
Their beginnings into military aviation began when they first jumped into primitive
vehicles condructed ofwood and canvas, hdd together by wires and due, to condud
reconnassance ove enemy territory. Once doft, they dreamed of the potential of the air.
While airborng these aviators may have pondeed newv ideas about the best way to
employ this new capability called airpower. Ther thoudits may have first congealed
during WWI, as they flew over the gatic trenchesof France am Italy, watching millions
of men rush headongto their deatts. Thes horrific sghts, both from the air and on he
ground, simulated a cesperate garch to find ways to restore mobility to the modern
battefield. This nev caphility, the airplane, could now take the battle drectly to the
ereny usng the ar asa rew dimendgon of attack As thee ideasfor the use and
capabilities of the air further developed, ssme airpower theorists looked to the previous

writings of military srategsts to develop specfic ar drateges. The® airpower theorists



lookad to Clausewitz, Jomini and Sun Tzu to hdp explain the failure of WWI
commandes to achieve mability of the battlefield. They saw the potertial role o

airpower as the ultimate “...force to compd our enemy to do our will. 2

Using these
thoudnts, these theorists developad the drateges to enploy the rew tools of arpower
with gand visonsfor the future.

Asthes drateges developed ard merged nany yeas laterwith the improvements in
precision, this evolution led many of today’'s drategsts ® to the candusion that the
Desert Sormair campagn is the fruition of the early theorists ideas as well as the catayst
for aresurgence of the domnant role of airpower.4 The major advance that has made this
belief posible is notonly the ewlution of srateg, but the improvements in precision.
Precison weaponsnow make it posible to ssnd asnge plane and weapon againg targets
tha once required massive formationsof arcraft droppng thougndsof bonbsto destroy.
In fact, notonly canwe destroy many poential targets with asnde weapon, te surgcal
capability of precison mg open newv posbilities for airpower. As one key former
Pentagn plamer gates

a unique comhination of capabilities and opporunities have congealed to
make it posible for arpower to fulfill the role tha many airman have

dreamed aboutfor years, and pehgps equdly important, to open a path to
new missonsand expanding roles.

These improved capabilities in arcraft and precison munitions may now offer a
chance for arpower to better sipport our future joint dratey for dealing with an
uncertain pos-Cold War world. Combined with the results of Desert Sorm, the debate
onthe domnance and decisiveness of the role of arpower has re-energized the dreamers

who bdieve airpower’s role has again changed the naure of war.®



Some drategsts bdieve the ar canpagn in Desert Sorm has advanced a rew
strateqy for airpower that can control an enemy throudh his systems.” Rather than
targeting smply for destruction, it is now posible to target for effects “Increasingy,
war is more about destroying or incapacitating things as oppogd to people. It is now
about pursiing an effectsbased drateg rather than an annihilation-bagd drategy, a
strateqy that ane cancontrol an opponat without having to destroy him (emphasis in

”8

origind).”” The potertial in aneffectsbased srateg is in it's ideasabout control rather
than destruction to repidly acheve the same desired erd gate. Althoudh written nore
than 2000 yers ago, Sun Tzu's basic strategy for controlling the enemy to create tle
opporunity for an easy victory uppors effectsbased thinking He bdieved “...those
skilled in war subduethe enemy’s army without battle. They cagure his cities without
assaulting them and ovethrow his gate wthout protracted opleations”9 For ove 2,000
years, militaries have sought ways of controlling an opponet. It would indeed be an
important breakthroudh if effectsbased drateqy is available taday ard cauld indeed
control an enemy. This would be especially sgnificant with conflicts around tie world if
airpower could use its inherent capabilities of flexibility and range to control an enemy
anywhere in the world.

Contol over an enemy requires new ways of thinking about effectsard how to ue

force efectively. Smply ddfined, aneffect ®eks “to produe as a result.” 10

In military
terms, this desired result can be generalized to be control of an enemy to achieve the
desired outome. We sometimes need to destroy his capability to wage war while on

other occasons we may be alde to acheve the same result in other ways. “Well beyond

the actvity of destroying an oppo#ngforce lies the ultimatepurpo® of war—to compd a



result. Use of force to control rather than destroy an opponeat’s ability to act kends a
different perspective to the nog effective use of force.”'* The efectsbased dtratey
represents an goproah where “...theidea that an enemy organization’s ability to opeate
as desred is utimately more important than destruction of te forces it relies on for

defense.”t?

An effects dratey attenpts to control the thngs of anereny that are
important to him. Key to the idea of controlling an enemy is selecting the right things, or
systens to control. By thinking in tems of systens, effective control will result if
targeting canacheve specfic effectsaging the key portionsof a system tha rende the
ertire systemineffective. In smplest tems, selecting the mrrect ystens night make it
possible to ug apectsother than smply destruction toacheve the desired results.

The concept of control brings a new language to arpower aong with the complex
chalenge of how to plan for effects Some exanples of thee rew tems include
“..rende ineffectve, negate, dsable, prevent, neutralize, limit, reduce and stop.”13
While each of tes tems will add a new dimendon to eff ectsthat will be expanded later
in the discussion, destruction remains a key tool in the arsend of the effects drategy.
However, unde an dfectsdrateq, destruction is not the only method of control. For
example, jamming of an enemy radar is a well known efectsdrateqy frequently used n
Vietnam and Desert Sorm. With jamming, you smply rende the opponeats systems
uselessduringthe period of interest.  Another example of effectsis smply to control the
ereny by the threat d destruction. During Desert Sorm, radar Sites and power plants
were purpogfully shut down to avoid targeting14 One key advantage to this approah

can be seen in the planning of campaigns Consder if we can exercise control over an

enemy without having to destroy as many of his systems. In today’s rapidly decreasing



budget environment, effectsthinking has the potertial to offer sgnificant leverage to our
current and future forces by redudngthe duraion and force structure required to achieve
the sme objective. However, the proces to do s, even n ca®gs when t might be
achievable, cannot be assumed to be without dgnificant chdlenges and risks. “The

"1 and @me of the probkems encountred

process of planning for effectsis complex,
during Desert Storm highlight the chalenges in developing and implementing an efects
based drategy.

The thegs of this paper is that despite the chims of a ew dratey of arpower
discussed above we are not comprehensvely developing the elements for its
implementation. My simple contention is that the results of Desert Sorm have led to
some unredlistic claims about the capabilities of precison guided munitions and the
capability to execute an effectsbased dratey. The methodobgy used hee will be to
describe the ekments making up an effectsbased dratey and describe how each
elemert contributesto effects’® For an effectsbased stratey udng precson guided
munitionsto be effective, it is importart to have the recesary resources a ckar srategy
for targeting and agood undestanding of the congraints to the approa:h.17 Chapters 2
and 3 ®rve as primer to two background areas. Chapter 2 tracesthe ewlution of
thoudhts of the early airpower theorists relatedto effects It condudes that many of the
plars of theee theaists were indeedeffectsbased, but the limitations n precson limited
the results possible. Chapter 3 describes the role of precison. Precison and presision
munitionsserve as a key enabling technology that made the implementation of aneffects

based stratey posible. Reacekrs with a kackground who can supportthe conduson tha

the early theorists thoudht about effectsand that precision eralded the current capability



cancongder kippingdirectly to Chater 4. In Chater 4, tle ole o airpower in Desert
Sorm and Bosia, the claims about precision nmunitionsand the use of an effectsbased
sratey are asessed. While many types of munitions were used in Desert Storm, the
focus will be limited to laser guided bonbs snce they represent the largest nunber
enployed, were primarily used acaing the nog importart drategc tamets ard ae
currently the first choice in any efectsbased plaming Chapter 5discusses the citical
role of targeting, tactcs ard resourcesin aneffectsbased sratey. Chapter 6provides a
summary and conduson.

Figure 1 serves as a andogy that will be further developed throudhout the pgper. The
picture illustratesthe fact that 8 to 9 tmes as much of an ¢ekerg remains bdow the
surface asthe visble portion. When gplied to the discussion of dfects the figure
suppors my bdief that the current gatus of efectsplaming has notacounted for many
critical factars to implementing such asgratey. The nany of the factas of efectsare
not well undestood and sem to be hidden bdow the small portion that’s visible. Each

chapter will id entify areas and where they fit within thisillustration.

From its hunble beginnings in WWI, our arpower dreamers may have led usto some
exciting new posibilities for airpower in the future. While some airpower enthusasts look
for drateges to ddeat anereny without supporing ground and naval forces, any daims
that aneffectsbased srategy canaccanplish this objective should beviewed keptically.
This pger is notan attenpt to amgue that arpower is the domnant capability for al
future conflicts and drategc bonbardmert its mantra. Ingead it is a dscusson on how

aneffectsbased drategy, asa part of a pint gperation, wuld add



Saurce: Pictureis copied from Patrica Laube, Junior Sience Book of Ieebergs and
Glaciers (Garrard Publishing Conpany, Champaign IL, 1961), 14.

Figure 1. lIceberg asan Analogy of Effects
significantly to our arpower and overall military capabilities. A revolution is indeed
possible, but asthe review caommittee from the Gulf War Airpower Survey found, t is

only barely visble. We reed nuch nore amalysis at tre aeasbdow the watetine. An

approprate keginning is with the workings of the airpower theorists, those early pioneers

of the ar.

Notes

L All the early proponats of arpower, Mitchell, Douhe and the Air CorpsTactical
School dl bdieved in the decisiveness of airpower. See Col. Richard Szafrangi,
“Parallel War, Promise and Roblems’, Proceedngs (Augus 1995)58. Brg. Gen. Billy
Mitchel defined air power as “the ability to do something in the air”. See Brig. Gen.
William Mitchdl, Winged Defense: The Devel@mernt Possibilities of Modan Ar
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Chapter 2

The Srategy of Airpower: Degruction or Effects

Stategy is a process, a cndant adapation o difting cndtions and
circumstances in a world where chanee, uncertainty, and anbiguity
dominate.

—Williamson Murray and Mark Grimdey
The Making of Sratey: Rules Satesard War

Congder the thoudnts of the early aviators of WWI if today, they could st and
watch, onatelevisonnoless, as virtudly live pictures of laser guided weaponssurgcally
destroying a buiding How would ther dratey adapt ard change asa result of not only
new weapons but more sophiticated ar defenses ard hardened bunkes. From ther
writings, it is reasonable to condude tha in ome form, they bdieved the words of
Clausewitz tha, “...war is a way of carrying out political action by other mears’ ard
they developed drateges appropr'atey.1 Would they see these improved capabilities as
smply more destructive capability or as amethod of exercising greatercontrol to acheve
the desired objective? This chapter exanminesthe thearies of airpower and the ideas of
the early theorists about effectsard catrol. Unfortunatey, it is dificult to asess if
many of thar best ideas were amply ignored and becane subeviert to the limitations n
weaponry. By tracing the evolution of arpower drategy, it is posible to find exanplesof
how these theorists intended more than jus destruction of the enemy forces and sought

ways to control the enemy. The following examples supporta conduson that effects
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based thinking is not new, and evidence of it is found n the works of the airpower
theorists.

Guilio Douhdg may have been the first airpower theorist who consdered aspects of
effectsin the developnmert of his theaies In his book entitled Conmand of the Air, he
viewed the airplane as more than jug a vehicle for exploration and reconndssance.” His
ideas about airpower began in WWI, throudh experiences such as thoe by Audro-
Hungarian arman who literally bonbed the Italian dty of Treviso into wbnisson® He
believed that the grategy onecan mplement “...dgpendsupon hetecmical mears of war
available”* His bdliefs condderdattacknga mations nog vulnerable certers drectly to
defeat the erenmy without engaging their army. These centers induded dties, popuhce,
transportaton netsand canmerce. Wing the tecmical mears available from WWI, he
propo®d high explosve, chemical and biblogcal weapons His dratey sressed catrol,
of large targets, “...objectves $ould belarge; small targets are unimportant and do not

"> While some historiars characteize Douhd’s theory as being

merit our attetion here.
oneof punishrnent,6 it is likely he bdieved that chemical or biologcal weaponstargeted
againg a civilian popubce would produe the same shodk and terror it did when it was
first introdueed on he WWI battlefields Douhd sought airpower for drategc effect
throudh regpid shod followed by nord collapse. He writes, “...the objective mg be
destroyed in one attack, nmaking further attack an the sanme target unnecesary
(emphasisin origind).” From thes ideas Douhet ckaty attenptedto control the thngs

of value to the enemy naion and proposd the shodk and fear of massive attack While

limited technically, he propo®d to us the best techical mears available, ncluding the
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use of high explosve, chemical and bblogcal weapons to achieve arapid victory. These
thoudhts clearly demongratedeffectsbased thinking

Billy M itchdl demondrateda thinking about effectsin his gruggle for a greater ro¢
for airpower in the period béween WWI and WWII. Mitchdl’s early experiences, like
Douhd, was aresult of WWI. Asacolond in command of the Army Air Corpsforcesin
1917, hetoo becane nmesmerized n the supeiority of arpower. His initial ideas differed
from Douhé in tha Mitchel bdieved the enemy forces were the principd target. Shorty
after the war, Mitchdl wrote that “...an ar force’'s principa misson was to destroy the
ereny’s air force aml attackmilitary forces on the ground.”7 In his 1925 work entitled
Wingad Defense, he charged thes bdiefs ard switched to drikes aguing the ereny
centers of gravity: manufacturing and food @nters, rallways, bridges and cands. Theterm
‘centers of gravity’ came from Clausewitz, who ddined it as the “hub of d power and
movement.”® Mitchel wrote “no longer will the tedious and expengve proagess of wearing
down the enemy’s land forces by continuousattacls beresortedto. The ar forces will
strike immediately at the erenmy’s manufacturing and food e@nters, ralways, bridges,

cands and habors”®

Mitchell did not get to mplement thes ideasin battle, but like
Douhet, § characteized ashaving pursied atheory of punshment. However, it is from
another seriesof everts, more 0 than ary writings, that he demondrated hs acapation
of dratey ard waysto rende ineffective his peceived ereny.

This critical event was hs quest to demondrate the supeiority of the airplane over
the hattleship Ostfriedand® During this evert, Mitchel demongrated the use of

destruction asa nears to control the debate m the importance of arpower and the need

for aseparate ai service. The reoord suggests Mitchdl surmised the effect d destruction

12



of this prized ship, a ley dratedc target, which would send a shoding blow to the claims
of the Navy and increase funding for the Air Corps While not a wartime example,
Mitchell demongratedcontrolled destruction asa nears to rende ineffective the Navy
claims of invincibility of the battleship ard garner control over the mationd debate. He
knew the mere demondration of the capability would radically alter the bdance of
discussiononthe use d battedipsasthe pimary mears to ddend the mation in the pog
WWI period. While Mitchdl had to destroy the ship to demondrate hs pont, he used
limit ed destruction to demondrate aml cantrol the debate. This diminatedthe key target
and forceddecsonsagning the Navy resulting in the uilding of fewer battedips ard
more funding for arpower.

The peiod of 1919 ¢ 1939 vas doninatednot only by a $ruggle for recognition of
airpower, but also with the establishment of a drategc thoudht and the resources to
implement it. Srategc thoudht found ahone at the Air CorpsTactical School (ACTS)
which was established at Langey Field, VA in 1920 ad where “...early visonaies and
proponets had mede great chims for ar power” 1 ACTS bdieved they could reachard
destroy thar targets, and rested these bdiefs on certain basic principles:

1. Moden great powers rdy on major indudrial and economic
systems...the disruption and paalysis of these systems undemine both
the ereny’s capability and will to fight (emphasisin origind).

2. Such mgor systems contain critical points whoe destruction will break

down thee gistens, ard bonbs can beddivered wth adequate
accuacyto do ths.

3. Propa <lection of vital tamgets in the indudrial/ecanomc/social
structure of a moden indudrialized naion, and their subsquent
destruction by ar attack can ead to a fatal wealering of an
indugrialized enemy naion and 1 victory throuch ar power. *

13



These ideas formed by ACTS are characteized asa treory of denial.*® Airpower
could break down the enemy’s “will to resst” and “capecity to fight” by “destroying
organic indugrial system in the enemy interior tha provided for the enemy’s armed
forcesin thefield, and paalyzingthe organic indugrial , economnic, and avic systems tha
maintaned the life of the ereny natbn itself.”™* Srategsts caefully studied the

connectvity between kg systens in defining vital targets

SERIE MULTI
SATTACK PLE
ATTACKS

Target Target B Target X
A

1 1 1

2 2 2

3 3 3 3

4 4 4 4

Saurce: Colond David A. Deptula, Firing Far Effect: Changein the
Nature of Warfare, (Aerogpace Edcaton Founddion, Defense
and Airpower Sries, p. 11.
Figure 2. WWII Air Campaign Attack Scheme

The bdief in paalyss of the enemy systems led to the targeting decisions for the
WWII drategc air canpagn. “(ACTS) favored...paalyss of naiond organic ystens
on which meny factories and nunerous people depended...(emphasis in origind).”*
Another way to think of this gratey is $hown in Figure 2. As a result of resources

limitations tamgetswere attacled n series Typicaly, al of the resourceswent to a snge

target £t. WWII plamers hal to campletely destroy atarget becawse if not, they would
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seldom be able to go back without potentially high attition of arcraft ard arcrews.
Multiple attacls were rarely possble ard realy were a cotinuaton of the sries
methodobgy extended ove time. The more resources available, the more targets to be
attacled smultanecudy. During this same period, improvements in precison, ked to the
point tha “ planne's now bdieved ar power, gven aufficient resources and opportnity,
could attackthe vital certers of Germary ard Japan to win decsively without defeatng
ther armies on the ground.”16 Targetingwas a citical part of the strategy, and selection
of tamget A, B, etc. becamn ciitical Sometimes, the taget was onethat neeckd to be
destroyed smply to get to the vital targets themselves. For example, planne's could not
afford to los dgnificant nunbers of arcraft on any msson to fighters or flack.
Therefore, warning radar’s and drcraft airfields were likely to be hit before the vital
targetsto keep dsses within accepalde levels.

The targeting decisons from ACTS led to the approach used by the new Air War
Plans Division (AWPD)'" in duly 1941 b breskdown the indudrial and economic
structure of Germany. These planna's were previousingructorsin ACTS and mndicted
target slection based on efects They “...attenptedto idertify “sewice ystens,” i.e,
systenrs which motivated or connected ndudries, raher than indudries themselves.
Electic power, for example, was vital to dl indudries, induding manufacture of Al
munitions”'® Theteam slected154 slect tagetsthat “...were amalyzed ard prioritized

»19

according to ther paalyzing effects (emphasis added). Vital tamgets included bdl-

bearings, oil, ard ekctic power. As the damers asessed, “the minimum effect, we

120

condudal, $iould be a dgnificant decline in opeationd effectiveness... Two key

areasrelatedto effectscaome from this discussion. First, the plannasdid not target evey
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gpecific indugry, but attenpted to control the ereny by attackng motivating or
connectng indudries to see if these would hare a greater effect then drect attack
Second, the god was to provde sufficient bonbing for a paralysis of the enemy, aterm
later uedduring Desert Sorm. Plannas
conduded that many targets with the possible excepgion of electic power
generating and switching ecquipment, could be recandructed orrepared
within a peiod of wo to four weeks after heavy attack It would be
necessary, therefore, that mos of the targets be subjected to repeat
attacls.”

Unfortunatey, accuacy never alowed paalysis or met the strategsts hopes, causng
the air canpagn to take nuch bnger than expected While attenpting to deny the
ereny, the lack ofprecsion led toa drategy cawsng multiple attacls.

The World War Il campaigns againg the German bdl-bearing and arcraft
produdion indudries took gven months in pat set back by the lack of air
supeiority over Germany. Even with ar supeiority however, the
transportaton canpagn took five months and the oil campaign took sx
months®®

A current day evaluaion suggests this approach made sense. “Againg Germany and
Japan, the conaept of massive urban drategc attacls acaing the ereny honeland ard
their indudrial capacity was a sengble approach when bonbing accuracy was not good
precision weaponsdid not exist, and the war would, in any case, lag for a long ime
(emphasis added).”23 However, the ACTS plamers dd attenpt to control Germary ard
rendea it ineffective by denying the produds of ther key indudries. Instead they
attenpted a theory of denial so arpower “...was decisve in the war in Western
Europe”®*

Historiars of the period between WWII to Desert Sorm often hcarectly congder

airpower drateqy becane preoccipiedwith nudear deterence anl demondrating limited
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effects based thinking However, exanples show a ckar undestanding of continued
evolution of thoudt in these areas. One example is the April 1986 Libyan airstrike.
When asked aout the what targets to drike on the ramp a Tripoli, the respon® from
oneof the plannasin hisown wordswas “it was important to remember there was NOT
amilitary objective in thisattack Thepurpo® of such araid was to demondrate rationd
resolve to combat satespon®red terrorism. The target was the ramp (emphass in
originad)!"” > As one andysis condudes, “of course, damage- paticularly large scale

28 This raid illu strated that

damage- was explicitly not a ngjor eemen of the drategy.
sometimes, the dojective is Smply to demondrate rationd resolve ard not destruction.
The Desert Sorm air campaign came from the capability to condud multiple attacls
and a s$ratey based upon dfects In his book itled The Air Canpaign, Col John
Warden sys “the Air Campagn is, very dmply, a philosophical and theoretical
framework for conceptudizing, planning and executing an ar c:ampa'gn.”27 This air
campagn framework advanced anew theory called paallel war. This theory comes from
the thinking of the ereny asa ystemand the characterzation of this ystemusnga five
ringmodd. Althoudh this modd was not pubished in the origind work and did not come
aboutuntl after the experience of Desert Sorm, this critical aspect d the framework was
undestood by the air campagn plannes. These rings are: (1) fielded forces on the
outsde ring, (2) the popuktion, (3) he infrastructure, (4) or@nic essentials, and in the
center, (5) ladership. “The theory of paallel war holds tha smultaneous and

coordnated opeationsagaing al the key nodesin the system and in each of tle ings are

the essence of anew kind of offengve military campaign.”28 Fgure 3 dhows the concept
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of padllel war as the ability to attackal the ereny certers of gravity smultaneaudy.

Targetscan beattacledacoss a full spectumard notjud in a gquential patten. A key

MULTIPLE
ATTACKS
Target A Target B Target X
1 1 1
2 2 2
3 3 3
4 4 4

Saurce: Colond David A. Deptula, Firing For Effect:
Change in the Nature of Warfare, (Aerogace
Educaton Foundaion, Defense and Airpower
Series, 11.

Figure 3. Desert Storm Air Campaign Parallel Attack Scheme
pat of the dratey then becmes the pioritization of the tagetsto gain the greates
effect. Parallel war results from “...the combination of nmature airpower technolbges
with a dratey based upon a&hieving systemic effects rather than ndividud target
destruction.”(emphasis added)® Plamers ued the five rings asa guide to slect tagets
that would have the geates effect. “Action to nducespecfic effectsrather than smply
destruction of the sub-g/stems making up eachof these grategc systens or ‘centers of

130

gravity’ is the founddion of the concept of paallel war.”” One of the powerful aspects

of paallel war ard effectscames from an undestanding of “...how time and gace ae

"31 Timing and the ability to attack al

exploited n tems of what efects are desired.
targets Smultanecudy are citical, with enphasis on the leacership followed by organc

essentials, and the infrastructure. This indde-out approach, as it is known, sought to best
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“isolate Hussain, eiminate ragi offensve and ddengve capability, incapacitate rationd
leackrship, reduce thmeat to frendly natons amd minimize damage to enhance
rebuilding.” %

The drategc ring methodobgy hdpsto better explain the changes in methodobgy
that developad ove time. Surface lattleshistoricaly procee@dfrom ringfive to ringone
in sequence anl can besymbolized bysacking the captal ard caguring or execuing the
opposngmonach. Douhd wanted to Kip ringoneand ¢ directly to ringtwo. Mitchell
wantedto attack mg 1 butlater svitchedto ringthree. AWPD-1 sought to ip rings one
and two ard go directly to attack mgs three awl four. Warden ought to attackal the
rings Imultaneoudy. If there are mare targets than capabilities, the maost important
targets would be detemined ard attaclked baed on their srategc importarce. A lot of
thoudht went into the development of what targets to attack ard some important points
aboutthis terminology mug be clearly undestood.

It is importart to ummarize the thearies ard taigeting srateges of airpower
discussed in this chapter and how they rdate toeffects The treariesdiscussed represent
how we cancharacteize a gven camhlity in terms of its ultimate el result: to punsh,
to dey, or D paralyze.33 To accanplish thee ermds Douhet, Mtchel, ACTS ard
Warden developed the tageting Srateges simmarized in Figure 4. When dscussing ard

effects
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Theories of Airpower
Punishment Denial Paralysis

-

Targeting St atégies of Airpower
Vulnerade Center of Key Srategc Vital  Critical Fve
Centers Gravity Targets Targets Nodes Rings

Figure 4. Theaies and Strategiesof Airp ower

based strateq, we are discussing a strategy that hes elenmens in each of th tageting
strateges described. The® strateges, whether designedto attackthe cener of gravity or
critical nodes of the enemy, were developed primarily based on destruction and describe
the best bdiefs on what to target to echieve the desired ends From the discussion above
it isrea®nable to condudethat effectsdid play a ole in what tagetswere selected So
why is this importart to effects?

Subty, we all already have a basis of thoudtt and pesond examples of the
usefulness of effects We exrcise thee same ideaswhen we choo® to punsh our
children for beingbad by sendingthem to their roomwithout suppe rather than ganking
them. Why don’t we aways spank them? Maybe we bdieve there's a better vay. But
sometimes, maybe we jug can't find the bdt. It was not untl the improvements in
precson that damers cauld captalize an effectsin ways their predecesors could not
effectsthinking is already a subtle part of our aurrent targeting thoudht process. If thisis
true, it may be more difficult for usto admit we do notreally do dfectsplaming ard

complicate tke problem of admitting we do notdo i well. This history sets our frame of
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reference about how we think aout effects It is important to undestand this fact abng

with the parallel ewlution of precsionin setting ary future drategy.
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Chapter 3

The Parallel Evolution of Precison

Prudence dctatesthat promise o changeand revolution in the condud
of war should beviewed wth a healthy dose o skegticism.

—Col. Dave Deptula
One of the most important capabilities in airpower since WW! is precision’ and the
precison weapon “...which can beaimed and drectedagaing a snde tamget, rdying on

n2

extemd guidarce @ its own guidarce ystem”” Imaginea WWI aircraft, flying ove the
trenches, with an accuracy to drop borbswithin a few feet d its interded taget. Jug as
capabilities of the aircraft evolved from the Wright Hyer to the B-2 Spirit, so has
precison. Imagine a WW!I aviator beng broudht back to life today, being told of the new
capabilities. We would probably expect a cosdemade anount of prudece and
skepticism. The tems precsion ard its application in precson wegponshas undegone a
remarkable change in the last fifty years. Sarting with the development of non-preision
weaponsin WWI, the improveaments to accuracy can beconsdered nearly revolutionay.
“One of the major advances in ar warfare...has been the remarkable improvement in

bonbing precision.”

It is had to magine, ewentoday, how the grategc bonmbardment
campagn of WWII could have been conducted f the precision of the day was improved.

While the grategdc thoudt of the previouschapter evolved from WWI to the present, 0
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did the capabilities of precison. This chapter will address this evolution of preison and
howthey have advancedaneffectsbased drategy of precsion wegoons

The background of non-presison weapon developnment hdps explain the limited
capabilities of precison and precison weaponsin WWII. Precision implies a qudity of
exactress. When onethinks of exactress, they usidly think of some scientific nunber,
some measurable gandard to quantify results. Unfortunately, this application of exactres
for munitionsis measured in probdoilities. Precision isnot an abslute measure, and our
undestanding of precison’s measure has changed ove time. While some historianstrace
the development of precison weaponsto advances in atillery bonbardment in wwi?,
mog ageethe cocep of precsion gained t's first true teg in the grategc bonbing
campagn of WWII. Day after day, dlied air crews risked ther lives, attenpting to drop
unguided bonbs within lethd range of their targets. Prior to WWII, planneas had to
account for many unntrollable factas that deteminedthe wegonsultimate accracy.
Due tothe uncontrollable rature of some of these parameters, plamers actwally used the
results from borrbing tests to detemine probailities, and then used these to detemine
the nunber of munitionsand arcraft required. “We worked up &bles of probdility based
on peacetne, daylight, visual bonbing practce. The® ®rved asa giide n slectngthe

size force tha would assure the desired bonb hits and destruction.”

Part of the problem
of precison wes slf-indued, a plannes based dl of ther decisons on mathematical
modds to arsses's.performanoe.6 In these thearetical cakulations plamers deteminedthe
probaility of succes as measired by the sze of an maginary circle where a cetain

percent of the bormbswould fall.

After further andysis of the 154 #rgets, we conduded tha we were in a
postion to detemine the tdal nunber of bombardment operations
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necessary to achieve the required degree of destruction, dsruption, or
neutralization of eachsystemfor a period of $x monthsor longer. Thisin
turn was based on afairly detailed andysis about the prope bonb to use
agping each pdicular gructue, ard the rumber of hits that would be
required to calse the recesary damage. After that, we could detemine
the nunmber of bormb dropsrequired to achieve a high probaility (90
percert) of obtaning that rumber of hits on each tamet....Usng
probability tables for multiple attacls, the rumber of borbs which should
be droppel to obtin 90 pecent chance of securing & least the desired
number of hits on eachtarget was computed tak'n7g into condderation the
sze of thetarget and the 1,250 footprobale error.

This approximation for preison was called drcular error probdle (CEP). The
cakulatedCEP was baed on a wariety of factas. The® included bonb aeodynanics,
bombgght technolgy, rdease dtitude and navigation techniques, jud to highlight a few
factors As these variousfactors influencing bonbing accuracy improved, © would the
CEP. Consgder the results of a 2,000 pound bomtrying to hit a 60 by 100 foot target
from medium dtitude with a hit probaility of 90 percent. It required 3,024 arcraft
droppng 9,070 borbsfor destruction of tis snde target.

The hopel for improveaments in accuracy developed in training and testing could not
be applied in practce aml ACTS was never alde to acheve its desired accuacy.

Before the war, the U.S Army Air Forces had advanced bombing
techniques to ther highest level of development and had trained a limited
nunber of crews to a high degree of precison in bonbing unde target
range condtions thusleading to the expressions “pin pont” and “pickle

barrel” bormbing However, it was not possible to approach such standards
of accuracy unde battle condiionsimposed ove Europe8

Unfortunatey, precsion remained aproblem as “in the fall of 1944, on} 7 pecent
of dl bonbsdroppel by the 8" AF hit within 1,000 feet btheir aim point.”® The drateyy
of ACTS was unéable to be achieved due to the limitations of precsion. Would the

strateqy Hill be hodage to these limitationsforever?
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While non-preison weapon accuracy improved tremendousy from WWII to
Vietnam, it's inherent limitations $ill made targets such as bridges extremely diffi cult to
destroy, especialy in light of the increasing capability of defensve systems. Continued
technologcal improvaments led to some sgnificant changes in precison baween WWII

and Vietnam, as shown in Table 1.2°

Table 1. Comparison of Unguided Munition Accur acy

War Number of | Number of | CEP (fee)
Bombs Aircraft
WWII 9,070 3,024 3,300
Korea 1,100 550 1,000
Vietnam 176 44 400

Despite the improvament from 3,330 feet to 400 feet during Vietnam, many
limitations existed, including the lack of cadstert wegpon bdlistics.** These probems
led to the search for techniques to improve precison. The increasing defensve
capabilities of surface toar missles wuplked with the inaccuracy of non-preison
weaponsmeant that key targets could not be destroyed without congderable risk to ar
crews.

The key breakthroudh turned out to be an ingenious combination of nev and od
technologes. laser (light amplification by simulated enission of radiation) technology
coupled with the development of modular guidance units and gabilizing fins  Air Force
scientists, contemplating the potential of the lasers narow and pontable beam,

investigated is potemial for military applications In 1965, he Air Force launched a laser

guided bonb (LGB) development effort called Paveway tha lead to the first tests in
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1968 The first laser guided weaponswere developad as general purpo® bornbs with
the adlition of a detecton syssem to detect tk reflected &ser erergy along with the
addition of aset of canards to provde seeing controls ard findly, a wing asembly to
provide additiond lift. The modular guidance units and fins were added to existing
weapons such as Mk. 84 (2000 pound) bobos The addition of lasers required the
developnert of a gnall recever in the mose d the wegpon and the developmrent of amall
laser gunsto illuminate tle taget. Air crews would opaate tles devicesby holding the
spot of light from the gun on he target until weapon mpact. Pointing a laser gun at 450
knots was a probem and eventudly, lasers were coupled with other more sophsticated
pointing systems to meke it eader for the air crew to keep the laser energy on the
designatedtamget. Despite the potertial of this nev camhility, “the results were mixed, in
pat becasge of the rewnes of the wegpon axd inexperience of the operators”13
Consdeing the tremendous technolbgcal hurdes these new weapons needed to
overcome, these new devices were Hill able to achieve accuracy’s on the orde of 20 fest
of the aiming point.* Non-presision weapons with accuracy’s of 400 fet, could now be
replaced byprecson wegoonstha could achieve a 20 fold increase in accuracy. The
demondration of this griking new capability was when laser guided bonbs achieved
“graduaion day” againd a target, non-preison nunitions could not destroy. “The
modean precison weapon ga may be said to have begun on May 13, 1972 when four
flights of laser-guided-bonb-armed McDonndl F4 Phantoms pefunctorily took down
the Thanh Hoa Bridge in North Vietham, a notorious graveyard for dozns of strike
aircraft and armen for the previousseven y<—:ars”15 Precison, when ddined as the ability

of a singe bonb to be alde to hit it's interded taget, hal findly arived. Later, these
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weapons played a major role in aupport of the Linebacker campagns During this
campagn, continued improvements led to “...the 2,000-poundMk. 84s demongrated
accuacys within dx feet d their aiming point when used againg bridges and other

"1 Unfortunatey, the lack of aly nunber of mearndful tamets like those

targets
identified in WWII led to an improved technolbbgy and ineffectve dratey for its
employment. S0 while these new systems ggnificantly improved the bombing accuacy
over non-preison weapons few looked to nev drateges for employment but ingead
continued to focuson mproveamentsin accuacy n the ppg-Vietramerna.

“Developing even nmore sopheticatedard ca@be LGBs in the ppd-Vietram yeas

»n 17

assumed ahigh priority...” ~" and led to the capabilities available during Desert Sorm and
Bosnia. The Raveway | and later Rweway Il series of laser wegpons from Vietnam
developed sveral GBU-10, GBU-12 and GBU-16 vaiants.™® The Paveway Il series had
folded wings and improved proportond guidance, improved aerodynamics alongwith a
more sengtive seeker. Proporiond guidance alowed for alditiond improvements in
weapon accuracy, improving the CEP bdow sx feet. Despite the vastly improved
performance of the Paveway Il series, the designers had opimized it for release from
medium alitudes. This phcedthe ar crewin a pstion of being unable to idertify targets
in many areasof the world wher heaw defended threatsard peasistert clouds exist.
Tacticschanged based on the intersifying threat @ndtions but the weaponsalso needed
to change to adjug. This led to the developnent of the Paveway Il series continued
improvaments such as the GBU-24 in 1976.

Paveway lII's contained an on-boad auto piot gabilization for better réea® ard in-

flight performance, a scanning seeker to improve target acquistion, @& well as an
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expanded rdease enveope dlowing lower dtitude releases. Low dtitude releases
induded a preprogammed increase in dtitude throudh the auto-pilot to hdp avoid
enemy deenses. Therobug Paveway IlI's design could befittedto Mk. 84 conventiond
bombs with the BLU-109 or 1-2000 hal target penetrator. F-15Es and F-16’s could
carry the GBU-24."° A deivative, the GBU-27, was developad with dight modifications
for carriage on the F-117A While the accuracy of non-preison weaponscontinued to
improve during this same time frame, the capability of these precison weapons far
exceecekd ts non-preison brother. The combinaion of mprovements provided the
military with weaponsof accuacys bdow 6 feet aml the ablity to destroy had targets
such as undeground bunkes and hadened shdters. This GBU series of precison
munitions developed from the experience of Vietnam, srved as the primary weapons
used durhg Desert Sorm. The weapons ued in Bosia utilized the same precison
capabilities as during Desert Sorm. These capabilities, tested in the desert, were now
being asked to peform in anew role.

This historic view of precison héps to further explain how the various drateges
from WWII to today are limited by the capabilities of precison. The embryonic
capabilities of WWII led to the emerging capabilities of Vietham and not untl Desert
Sorm did it produ@ the subgantially matured result. Improved aerodynanmics, fuses,
guidance units, reliability, testing and training al played a contributing role. The
discussion highlights the role d precson to the application of a gven strateyy. The
developnment and undestanding of precison becane an ntegal pat of the stratey used
in the Desert Sorm air campaign. This capability forms a fundamental pillar of parallel

war and an effectsbased dtratey. The adent of the pecsion wegoon raeluced the
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number of assets, both aircraft and weapons required to destroy a critical target making
paalel war posible. With this background on preison, t is now posible to look
further a the evolution of effectsbased cambhlities in Desert Sorm throudh an andyss
of the actal results acheved. Now, the cabilities for a singe arcraft and bonb to
destroy atarget could eclipse what during WWII might take several hundrel arcraft and

thousndsof munitionsto accanplish.

Notes

' In Firing for Effect Col Deptula suggests there are three primary reasons
smultareausair attack nger ewlved tothe degree cemongrated n Desert Sorm prior to
tha time: the requirement for mass to oveacome precision; the resources required to
suppress the defenses; and the absence of an opeationd conaept focusng on dfects |
fully supportthis andysis. However, for the purpo® of this pgoer, | am assuming tha the
enemy ddenses are either limited or can be easlly destroyed and we are in a situaion
such as Desert Sormwhere air supeiority was achieved after the first several days. This
is notto minmize the importarce d seath butsamply to limit the topic. This section on
precson is notinterded to reduce tke importarce d seath technobgy to today’s
airpower capabilities. My last assgnment in the F-117 §stems Progam Office at
McClellan AFB, CA, | amwell anare d the ciiticalimportarce d geath to defeating the
growing defense threatsto aircraft. However, in conflictswhere we caneadly acheve air
supeiority and non-teath aircraft can fy and utlize precison bonbs (i.e. Bosia),
precson becanes a cominart driver of aneffectsbased drategy.

2 Richard P. Hallion, Storm Over Iraq: Ar Power and he Gulf War, (Smithsonian
Institute Press, 1992), 6.

® Ibid., 282.

* Some historians believe precision began with the advent of artillery during WWI.
Others trace tle developmert of precsion to houdts of drategsts suchasJ.F.C. Ruller.
See Richad P. Hallion “Precison Quided Munitions and the New Era of Warfare,”
Airpower History, (Fall 1996):6 for alditiond discussion.

> Maj. Gen. Haywood S Hanell Jr., The Strategic Air War Againg Germany and
Japan: AMemoir (Office of Air Force History, Washingtion D.C., 1986), 10.

6 Secal tharksto Lt. Col. Pete Rber, a sudent at the Naval War Colege during the
fall of 1996 who discussed this subjectwith me ard hdped ne gain adlitiond ingght into
the problems associated wt the ealy attenpts to characteize precsion.

" Maj. Gen. Haywood S Hansell Jr., The Ar Plan That Defeated Htler, (Higgins
McArther/Longno and Porter, Atlanta GA, 1972), 86.

® The United SatesSrategc Bombing Surveys, Reoprinted by Air University Press,
Maxwell AFB, AL, 36112-5532, Ctobe 1987, pge 13.
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Notes

® Richard P. Hallion “Precison In the Mode'n Era’, Airpover History, (Fall 1996):
7.

1% |bid.

" Thanksto Lt. Col Tom Bell, AWC who hdped in undestanding the probems in
unguided munitions bdlistics. While scientists have made tremendousimprovements in
unguided munitions they inherently have certain limitations eventoday. While precson
allowsthe ability to strike targets within amall CEPs, LGBs ill overcame the problem of
unguided weapon diferencesin produdion.

12 Richard P. Hallion, Storm Over Iraq: Air Power and he Gulf War, (Smithsonian
Institution Fress, 1992), 304.

" Ibid., 309.

“Ibid., 305.

' Ibid., 305.

'®1bid.

7 1bid.

'® GBU standsfor Guided Bonb Unit

9 F111F aircraft were also ued durihg Desert Sorm but are no onger part of the
active inventory. According to the GAO, the nost effective platform of the Gulf War
wasthe ~111F
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Chapter 4

The Demonstration of Precison and Effects

Wedon't go © war jug to destroy something-butto atain sonmething
—Col. ohn Warden, USAF

“Thefirst night of the Qulf War air canpaign demondratedthat the condud of war
had dwanged”1 From the weaponsliterally ‘thrown ove the 9d€ during WWI, and in
compaisonto the massive tonnage droppeal in WWII, “(t)he Gulf War began with more
targetsin one day’s attack phnthan the taal nunber of tametshit by the erire Eighth
Air Force in dl of 1942 ad 1943.% Our forces went to war with aplan—to control the
ereny. To betterundestand the capabilities of effects we begin with exanples from
Desert Sormand Bosia where aneffectsbased sratey was enployed. Using a \ariety
of undassified ources, it is posible to describe our dratey ard results. Thes realworld
scenarios also offer some important additiond examples. From them, it is posible to
better undestand me of the factas that canemabe or restrain any effectsbased
stratey. By reviewing thes real world factas, it is posible to betterundestand the
current capabilit ies to employ an eff ectsbased drategy.

The plan developad for the Desert Sorm air campaign was called “Instant Thunde”
ard idertified 84 tagetsin 12 taget £ts The taget ®tswere:

First, command of the ar was to begained by attackon the Iraqi stratedc
air ddensee ystem ard arfields The mog importart certers of gravty
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were leadership and command, entrol and communications fadities. To
eliminate bngtem Iragi offensve capabilities, the nudear, biologcal, and
chemical weapons research, prodution, and gorage facilities, and the
Scud missiles, launchers, and prodution and storage facilities were
targeted. The key elements of the Iragi armed forces and ther supporing
indudries made up the remainde of the targets sets: the Republcan Guard
forces , military sorage and produdion stes, naval forces and pors,
railroads amd bridges electicity produdion, aand oi refining and
distribution facilit ies.®

Thee tagets asshown in Table 2 later gew asa result of a sgnificart greater
knowledge of the Iragi leadership and military forces* after the United Satesfocused its
reconnassance capabilities on Irag in the fall of 1990,” dong with gaining a greater

number of arcraft for targeting.

Table 2 Targetsin Desert Storm Plans

Target Sets 21 August 20 Decenber
Strategc Air Defense 10 27
Chemical, Nudear, and Biologcal Facilities 8 20
Leackership 5 27
Conmmand, Contol, and Conmunication Stes 19 30
Electiic Power 10 16
Qil Facilities 6 8
Ralroadsand Bridges 3 21
Airfields 7 25
Naval Ports and Facilities 1 4
Military SupportFacilities 15 46
Scud Facilit ies na 13
Repubican Guards na 0
Totals 84 237

Saurce: Thomes A. Keaney and Hiot A. Cohen, Gulf War
Airpower Suwvey Simmary Reprt, (Washingon
DC, 1993), 41.
To attackthese tagets morethan17,109 preison guided munitionswere expended.

The largest nunber were laser guided bonmbs with 9,368 employed.4 The other
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munitions in orde of nunbers used, were air-to-urface nissles (Hellfire, Maverick),
anti-radiation missles (HARM) ard crise missiles (TLAM, ALCM) with the actal

guantities shown in Table 3° Compare the 9,368 &ser guided bonbsdroppel in

Guided Weapons

Laser Air to Surface Anti- Cruise Total
Guided Missles Radiation Missles
Missles
9,368 5,605 1,835 301 17,109

Table 3. Guided Weapon Totals for Desert Storm

the Gulf War to Table 1 shown earlier for the nunber of bonbs droppe in WWII. We
droppel as many gquided weaponsin all of Desert Sorm to destroy all targets aswe did
unguided bonbs during WWII jud to destroy a snge 60 by 100 foot target. Guided
weaponscovered notonly the key strategc targets but also later, the ombardment of
Iraqi aircraft sheters usngto attack Iraji amor in Kuwait.® With this background on he
targets and weapons there are several examples where eff ectsbased thinking was uilized
in Desert Sorm.

Two 9ecific examples from Desert Sorm illustrate apects of effectsbased
plaming “While the virtues of plaming to acheve systenic effectswere discussed ealty
in the conceptud phase of the air campaign planning effort, initial attack paming was
doneon te basis of traditiond destruction-based methodobgy.”’ In the early planning,
intelligence identified two mgor secta opeations certers (SOC’s). Snce each was
hardened and weapons experts detemined t would take 8 F117’s to destroy them.

Snce only 16 F-117’s were available for planning at that time, destroying these targets
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would use al available aircraft. This problem led to the evaluation of an effectsbased

solution.

Pogulating that a 2000 pound boin could o off in the other end of the
building in which the air campaign plannas were working, one of the
planna's made a case that while the planning goup might survive, if so
they would abandon he facility to seek shdter. The point was tha the
OC'’s...did not require destruction. Targeting ony had to rendea them
ineffective, unale to @ndud ogJerationsthroug‘] the period of the enauing
attacls bynon-geathy aircraft.

The attacls on tle indudrial power serves as an example of how effectswas a nore
integal part of the plaming There were two objectves in attackng these tagets One
objectve was “...to “cripple produdion” and “conplicate novement of goods and
services.”® A second obgctive was to convince the Iragi popubce that replacenent of
the current leadership would provide a brighter future and we would limit damage to the
econony could quickly recover.
To canply with this guidarce, targeting attenptedto ditinguish between
short-term and longterm damage to dectic power generation ard oil
facilities. For oil targets, this meant tha Codition aircraft would hit oil
refining and sorage facilit ies, but not oil produdion fecilities. Within the
refining target subset, arcraft would hit distribution points, not cracking
towers. For ekctic targets they would drike transformers, which were

thoudht to take monthsto repair, indead of tle generatar hdls, which were
thoudht to take yearsto repair.'°

Beyond these examples, it is difficult to find many examples where planning for effects
overcane the pace ad tenpo of the daily plaming cycle.

To betterundestand an efectsbased drategy in acton, oneapproah is to highlight
some of the key factors from real world results and how they enabled or restrained the
gsratey. The following paragraphs will highlight some of these factors induding

intelligence, rules of engagement, aircraft sensor, weapon tpes, and posible weapon
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failures. It is importart to note tlat these ebnmens are ot unique to effectsard their
gpecfic cantribution toaneffectsbased drateqy is notaways neasirable.

The first facta is the cdlecton amd ue d intdligence information. Intelligence
provides the critical information on targets and howthese targets control enemy actwities
Plannes us intelligence information t identify targets and rout information to guide the
air crew to the carect taget. To fully utilize accuate pecsion munitions requires at
leas the ssme level of accuate intdligence. Intelligence has become the critical input
prior tothe wse d any precson munitionsaccuacy. Plamers also cdlectinformation on
the target sich as condruction, sze, ampoints ard the desred mean pant of impact.
This information hdps detemine the kest type ard quantity of munitions Along with
target €lectonisthe reedto detemine the altitudes and routes. Planna's mug carefully
selectroutesard headngs to attacktargetsbased on the locaton of surfaceto-air missiles
(SAMs) or antiaircraft artillery (AAA), or other threatsto reducerisk of the aircraft being
lod. When targets are not fixed, but mobile, such as mobile SAM’s, good ntelligence
may not be available. All of theee parametes are wudly placed nto me type of
mission pbanning system to provde route and iming information to dlow for the pilot to
plan and execute this mission. Consder this account from Desert Sorm of the diffi culty
in target intelligence.

As supeavisor of misson plaming at Khams Mushat, Letteman (the
pilot) knew the geography of Baghdad as well as any pilot in thewing He
also knew that sxty surfaceto-air missle (SAM) batteres ard three
thousand antiaircraft guns pratected the captal. What he did not

articipate was that al of those guns ard missile dtes,...would begin
shooiing before he made his find approah into the Iragi capital. **

This was not the only incident of probkems with intelligence during Desert Sorm.

“Failures in the intelligence and BDA process ailmog derailed the Gulf War air and land
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campagns and caused sriousconcernsin the mindsof polcy-makers as to whether ther
gods were being met.”*

After an attack accuate lattle damage asessmert (BDA) serves as pog-misson
intelligence to detemine the @rrect bvel of tamet destruction. BDA is critical to
detemine tle level of taget damage. It is animportart elemment of effectsasit hdpsto
decde on exactly what kvel of re-attack § necesary. The principa source of this
assessment is the intelligence community, who use a mutitude of sourcesto asess if the
desired levels of destruction have occurred. The primary source of data & imagery, with
the addition of misson regorts and video recordings, if available. Timeliness and
accuracy of the information become critical attributes It is esential to know the results
of previousdays missonsto plan for the next missonstargets. All of these aspectsof
intelligence are essential to detemine f the desired effects have beenacheved. Pog-
mission intelligence is even mae critical when the secific task is not destruction but
some other form of effectssuchasdecepion.

The second factor is the limitation posed by rules of ergagement (ROE’s). ROE’s
can ggnificartly influence tre slection of tamgets in an effectsbased dratey. One
common ROE is to reduce cdlateal damage. Senior military and civilian leaders may
direct gamers to ersure targeting minimized casudties and damage to civiians As a
result, specific ROE’'s might include prohbitions when damage might impact hstorical,
archaedogcal, ecanomic, reigiousor politicaly sendtive indallations ROE’s cancauwse
air crews to return dter a misson without having released any weapons Given these
limitations n misson plaming, the arcraft ard ar crew may be very condrained in how

they ddiver the weapon. “Since JFACC directives required ar crews to awid cdllatesal
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damage, some aircraft returned to base with their weapons”™*

Colateal damage was
not a significant problem except for several highly pubicized cases, auch as the Al Firdos
bunke, where “the resulting controversy ove several hundrel dvilians resulted in
tightened control from Washington ofattacks into downtown Baghdad.”**

The third factor is the type of arcraft sensor for target identification. The old adage
“you @n’'t hit wha you @n’t see”isapplicalde here. Effectsbased thinking requires the
ability to attacktargetsat the desired times, ard the key facta of setting the time of
opeaationsmust not be limited. Low cloud &ilings can play a sgnificant role and hinder
the idertification of taigets When an aircrew arives at the taget aea, the aircraft’s
onboad snor is typically used to identify the target. A typical system might include an
onboad infrared system to acquire and identify the target and dso pont a laser
designaor. The ability of the air crew to identify targets is a direct ilationship to the
resolution of the infrared snsor wite and the aircraft atitude Newer aircraft may also
contan anadlitiond navigation systerns, such asthe inettial navigation system orglobd
postioning system to hdp in target acquisition. Unfortunately, the systens ugdin Desert
Sorm were very limited in weatrer caphlities. Reports corrdatedthe performance of
the 117 and estimate tley log approximately 20 percert of its capahiities to weatter
regtrictions alone Overall, “...neaty nineteen pecert of the drikes attenpted by F

117'swere adversely affected byweatter (nisses and no drop9.”**

This led to specific
limitations onhow precéion munitions were selectedfor drategc targets As a result
“...only PGMs wae ugd to destroy key targets in downtown Baghdad in orde to avoid

n16

damagingadacern civilian buildings.” = As weatter impactedthe wegoon déivery sorties,

it aso limited key datacadlection on the locaton of drategc targets “Heaw ovecag
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during the early days of the war prevented adequate ecnnassance of many drategc

nl7

targets Overnall, weather was a sgnificart problem in Desert Sorm in the effects

based dratey.

Some additiond results from Desert Sorm highlight related problems from these
three areas that can limit eff ectsplamingand opeations For exanple, “even the F117s
with their precison-guided nmunitionswere bedeviled enoudh by clouds enemy gunfire,

and pilot error to miss ther targets with aleast onebont outof four- and nore than tha

»18

on VMe missons Performance probkems garted the opening hoursof a campagn

when destruction of key targets unde the concept of paallel war were essential to
destroy. Concernsove weapon deivery from the F117 was especially criticized during
the first few days attacls againg the erermy command, control and ar defense neworks

The three vaves of geath fighter paresflown on tre nght of Januay 30
were not atypical. Wawe me-dispatched acaing bridges communications
facilities, a telephoneexchange, and Ali a Salem Airfield- reported nine
hits and five misses. Wave two struck more bridges, three airfields and
communications targets in Basrah ard Umm Qasr in southeasem lIraq,
with gxteen his ard twelve misses reorded. The find wave involved
seven plares three dhers alorted becase of techical problems- that hit
ammunition dunps and sugpected chemical ard biologcal fadlities at
Saman Pak and Abu Ghurayb; these tallied eeven hits, onemiss, and two
“no-drop$ because of foul weatfer.

Weatter also canplicatedthe daming and execuion. Unhfortunatey for the Gulf War
dlies, “(t)he worg weatterin at leas 14 yeas... was a facta during al phases of the

war. »n20

The canbinaton of weatler and fears ove cdlatelal damage led to a
requirement for visud identification of tamgets before weapon rdease and this had an
impact o performance.

This slf-imposed condraint-a condraint not imposed by technology

limitations but rather an naurance aging “collateml damage”-
paticularly hit the F-117s During the Gulf War, F117s flew 1,270
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comba sorties, and droppd 2,041 bns of bonbs 1,616 of vhich-79
percert hit their targets that is, fell within 10 feet d their aiming points.
Weatter ®verely impacted FL17 opeationsin the first two weeks of the
war, dthoudh even late h the canpaign, it posdproblems.?*

The fourth factor is based on te type of aircraft and weapon selected It is
importan to effects Snce eachwegon type offers its own condraints. For example,
many aircraft in Desert Sorm did not have the capability to launch precision weapons If
they could, laser guided bonbs 4ill require clear line-of-sight to the target during the
entire ddivery phase. For laser systens, the ar crew has to keepthe aircraft in the target
area and the designating system has to remain within line-of-sight of the target until bormb

'22 \Where another

impact. One tecimique used bysome air crews includes “buddy bsing
aircraft usesit’'s laser to drect the wegon D target impact while the relea® aircraft
performs an escape maneuver and attenpts to awid ary ereny air ddfenses However,
this technique does not eiminate tle atnogheaic attemwation problems of weatter ard
obgurants that lasers and infrared sensors both have. “Weatrer ard cloud over also
effected the delivery of LGB. Clouds could interfere with the laser beam used to
illuminate tte tagets cawsingthe LGB to lose guidan:e.ze’ Another agect d the weamn
type clearly displays the planning for effects “The Navy used cabon fiber warheads on

"4 Thee warhead releae

Tomahawk cruise missiles during Operation Desert Sorm.
thousndsof grandsof wire or doudsof fine carbon fibers tha short out power gridsand
produe intense, short durdion fires that can disable eectical equipment. Thes type of
weaponsare designed more for gecific effectsthan arrent destruction onlyy munitions

Despite he limited nunber of aircraft with a precison weapon @pability, the weapons

used in Desert Sorm proved vay supporive of the eff ectsbased drategy.
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The fifth facta is rae, but mateial failures smetimes can occu with disastrous
results. This can becrtical to an effectsbased dratey, egecaly when cdlateal
damage isamajor aiteria. While rare, afin can stick or weapon electronics package fail.
Any failures in this area nud be accaintedasa key risk, epecally in dtuationswhere
colaterl damage is an important consderation. One of the mog sgnificant failures of a
laser guided bob was shortly after the Al Firdosgrike, when hundrels of civilians were
injured dueto weapon falure when “...four British Tornado’s from Dhahran darted up
the Euphratesto attacka highway bridge in Fallujah. A laser guided borb, apparently
equipped with ddective fins veered sdeways from the river and killed an estimated 130
people in a cowded market[jace’.’25 The record of peformance based on pilot error,
mechanical or dectronic malfunctions may have been dggnificantly worse than mog
official reportsindicate.

Of 167 laser guided bonbs droppel durng the firgt five nights of combat
by F117s consdered the mod accuate aicraft syssem in the dlied
arsend, seventy sx missed their targetsbecawge of pilot eror, mechanical

or electronic malfunctions or poor veatrer. None of thoe was
acknowledged by Riyadh or Washington 2

Fromthe discussion aove it is clear that the results from Desert Sorm should cause
some concen in the developmert of any effectsbased sratey. A senstivity of eachof
these factas to ary dratey mud be evaluatedard thoroudnly undestood. Condtions
established by military and civilian leadership can sgnificantly impact results, such as
dtitudesand RCEs. The air crew may be given condtionsthat boundtheir capabilities in
the condud of ther mission. It is critical to use these inputs to describe current and
potential limitations from dratey or tactcs in precson munition enploymert.

“Accuracy of intelligence estimateswas the snge mogs controversial issue during the
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"2 Serious disagreements

entire air campagn, paticularly bonb damage assessment.
between plannas and inteligence arose ove the level of destruction. Satellite
phobgaphsand drcraft video anaysis were not eff ective from the medium altitudes to
accuately detemine thre BDA. Precson munitions p@etratedtarmgets such as aircraft
shekers leavngonly a snall ertry hole. It was nealy impossible to detemine the amount
of destructionintemd to the taget.

Unlike the saturaion bonbing of World War Il, when destruction of a

bdl- bearing plant or drcraft factory could be gauged by the depth of the

rubble or guae footage of roof demolished, the damage wrought by

precision nmunitions was often had to assess.” A 2000 pound laser-laser

guided bonb might pund ahole in the roof and vaporize the contents of a

building, but BDA andysts, limited to phoiogaphsof the peneration hok,
would report, “ possible damage to roof?®

Poor weatter also plays a key role in incomplete BDA. The result was many unnecessary
re-attacls acping tamets akead/ destroyed. “Classic examples exist of intelligence
undeestimation of Iragi losses, eachof which might have resulted n unnecessary follow-

n29 The%

up drikestha could have produed log aircraft and captured or killed air crews.
examples, as the example of the hole in the roof notd above were not fully undestood
until after the war, when pamers were alde to ingect tle actual damage at Iraqi
airfields Timing becomes oneof the critical elementsin BDA. Dueto the quicker speed
in obtaining and reviewing the arcraft video, planneas had videotape recording flown to
Riyadh for andysis and used it for BDA purpogs. All of these factors proved to be
extremely important and led to varying degrees of success for effectsin Desert Sorm.
Snce Desert Sorm, the opeations in Bosiia as a pat of Deny Hight and in

Deliberate Forcefollowed the succes in Iraq. “The U.S succes in Operations CESERT

STORM and PROVIDE COMFORT hdped strengthen the airpower opton. In northern
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Irag, PROVIDE COMFORI was dfectively changing Iragi aggression againg a lightly

»30

armed Kurdish popuétion.”™ Based on these successes and in respon® to Bosiian Serb
forces in the former Yugodavia, Operation Deny Hight arted on 12 Aoril 1993. Its
objectve to was to condud aerial monitoring and enforce compliance with United
Nations Restrictionswhich banned flights by fixed-wing and rory-wing aircraft in the
airspace 6 the Bosnia-HerzegpvinaNo Fly Zone® While Deny Right did demondrate
UN resolve, the widespread use of hdicopters by all sides required such complex rules of
engagement that NATO “defined avay” the probkem. %2 Coninued shdling with weapons
prohbited by the United Nationscontinued and amortar attackon the Mrkale market in
Sargievo, broadcast on CNN immediately after the attack led to the initiation of
Opermation Deliberate Force. Deliberate Force was a cenial canpagn to reduce offensve
military acton®® From Augug 30 throudh September 14, 1995, Anerican arpower

droppel 622 preison munitions condsting of 567 bser guided bonbs **

Targets
condsted of cammand ard control, canmunication ard integated ar defenses The
results were outstanding and “a total of 67 pecent of dl such targets engaged were
destroyed; 14 pecent experienced moderateto severe damage, 16 peacert light damage,
and onl 3 pecent were judged to have experienced no datnage.”35

Following the previousdiscusson on ke factors some important obervations can
be made about effects One key condderation was the tageting of the ereny integated
air ddense system as a pat of gaining ar superiority. Unfortunately, tamgeting an area
around Bga Luka “...caused oongernaion among our dlies, and enraged the

» 36

Russans”™ Avoidingthe threatby changingingress and egess routes may have been a

better opion. Inklligence adso was vay important. Unfortunatey, the kattlefield maps
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and intelligence scenario changed daly. While various postions conducted rartar
attacls aqping Sargjevo, inteligence was unale to detemine who fired the rounds
Another intelligence failure was the incorrect dertificaton of a Bosiian &rb SA-6
battey that $ot down Captan Scott OGrady’'s F-16 ove Northen Bosiia
“Congquently, NATO snt HARM (High $eed Anti-Radiation Missle) equipped
aircraft into Bosnian airspace ad reasessed the intdligence failure that contributed to
the shoodown.”®’

Another key factor from Deliberate Force was the esalishmernt of Rules of
Engagement. These rules, like Desert Sorm, had to worked out with codition patners.
In an attackat Wlbianto damage the runway, Gen. Ryan said “our intention was to limit
cdlaterl damage. We dd notwant to go outside the arfield ara,ard we wantedto limit

the nunber of people on te ground vho might be casualties.”®

Weapon ®lection was
also based on cacen ove cdlaterlal damage. “Targets locatedclose to concerirated
popuktions were hit by precison weaponsand the non preison weapons were used

3% These senstivities came from Gen.

where the ik of cdlatemal damage was lower.
Ryan, who did eerything he could to awid cdlateal damage ard “...was directng a
NATO opeation with alies tha would have been muwch mae adarmed than the US by

significant amounts of collateral damage.”*°

All fifty-six targets were pre-approved by
Gen. Ryan pasondly along with ther 338 a&sociated DMPI's (desired mean pant of
impact)

Two additiond factars that cantribute toeffectsand were factas in Bosiia were the

types of munitionsard arcraft used along with the threatsercountered. One dilemma

was the lack of precison ddivery capability by al the NATO arcraft. As acodition
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effort, it was important, as during Desert Sorm, for dl paticipants to contribute. As a
result, “targetslocatedclose toconceriratedpopubtionswere hit by precison munitions
and the non preison weapons were ued where the risk of collateal damage was

lower.”**

The second oncern was from the type of threat ystens ard the adopton of
tacticsfrom higher atitudes as in Desert Sorm to avoid anti-aircraft artillery. “Becaise
optically guided anti-aircraft artillery and infrared hand-hdd missiles are harder to target,
NATO aircraft gayed hgh to awid this threat, &posng themselves to a radar threat
which HARM-shooters could target...”42 An importart elenent of coalition warfare is
the importarce of effectiveness. As Gen. Ryan said, “It may not have beenan efficient
use of airpower, butit was effective.”*®

The amlysis of Desert Sorm ard Boshia Felp to betterundestand osme of the new
missons an effectsbased dratey mug be ale to support The first is peace
enforcement, asin Deny Flight. A second b as highlighted by the actvitiesof Deliberate
Force, vhich was a cercive catayst to force tre Bosnian @rbs to lift the sege of
Sargjevo ard bring the warring parties to the regotiation tabbe. In many respects this
may bevery dmilar to the coercive srategy enployed in Vietramto bring the parties to
the peace thcussions However, cancens ove cdlateral damage demondratesa ries
of new condraints. While some of theee ae =If imposd condraints, such as Rules of
Engagement, others are factors beyond our ontrol, such as weatter. “Many proponets
of air power pont to the Balkan peaceacmrd folowing Deliberate Force asclear proof

nd4

of NATO's aeria victory.”™ While the use of arpower did notlead to a clear victory,

“...it did have the efect d bdancingthe level of military power in Boshia-Hertzgovina,

n45

and it demondrated caalition resolve to erd the cnflict. Adequate peparation,
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planning and aclear undestanding of hedesired outomes all played a major role in each
campagnsresults. The results from Bosiia and Desert Sorm is “ expectedto erve asa
tenplatefor future US conflict with a greater réance m arbornetechnology, precision
sirike ard integated paming ard a d-emphasis of the American military’s ground
role.”*

Overall, both Desert Sorm ard Bosiia cemondrated kg agectsard limitations of
an effectsbased drateey and succes aguing what we went to attan. Desert Sorm
showed ome effectsbased thoudht, but the predonminant planning wes still destruction-
based. The limitations dscussed in this chapter siould not be condrued to say that an
effectsbased sratey should notbe pursied. In addition, “...one mugd not overlook the
situational limits of air power in celebrating its Sgnd achievement in Irag (emphasis in

nd7

origind). The weatter, clouds and redtricted air opeations ard aimos had a

significart effect n al opaations We will never be able to control these variables. This
methodobgy demondratesthe many variables to ary dratey ard the importarce d
having a clear plan of wha you hopeto attan. The fllowing chaper continues this

discussion, with afocuson svera especially essential to dfects resouraes, planning and

targeting.
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Chapter 5

Clarifying Effects. Resources, Planning and Targeting

Victory amiles upon hos who anticipate tle change of war, not upon
those who wait to adaptthemselvesafter the changeoccurs.

—Guilio Douhe

While both Desert Sorm and Bosiia advanced ourundestanding of what an effects
based drateqy is ard itslimitations there ae gill many key elements tha make up such a
strateg. A critical amlysis of the results from Desert Sorm and Bosia suggest several
gpecific areas where to focus our gudy. If effectsis to bea gdrategy of the future, it is
esential to continueto articipate tle changes of potertial erenies and incorpomate t into
our gratey or find arother opponet who will give us4 mamths time to plan such asin
Desert Sorm. The previous chapters alow usto now return © our ceberg andogy as
shown in Figure 5 and review some of the elements. Chapters 1 and 2 hghlighted what
effects are ard why it is important to pursie this approach. The ideas of airpower
thearigts, albbngwith discussion on how effectscan potetially hdp to control ard eneny
in ways beyond destruction, eplains why this area has such poential as an arpower
stratey. Thinking about effectsis notnew, but was always limited by the resources of
which precison is a key factor. This resulted in the developnent of various targeting

strateges which suppored the available knowledge of the enemy and existing capabilit ies
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Elements-Chapter 4

Figure 5. Critical Elements of Effects to Address

agping such ereny systens. Thes eknens of effects are the mmes nos commonly
discussed ard aralyzed Chepters 3 eyand the dscussion to nclude greater dpth into
thecritical role of precison. While often gven caedit for the outstanding performance of
airpower in Desert Sorm, Chater 4 demondratedthe actal performance of precison
munitionsdeserves additiond anaysis as a supporing facta in effects Desert Sorm ard
Bosiia offer critical lessons for future planneas if propely evaluated While the
discussion hghlights many cautions they should not be consdered to suggest that this
strategy should not be pursied. The purpog of this chapter is to further extend the
discussioninto three citical arrassuggested bythe previousdiscussions Thes areasare
resources, planning and targeting It is important to nok tha any arpower capabilities

are afundion of the time in which they are discussed. Today’s capabilities ae a function
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of what systems we have and how we plan to employ them. This framework is not
interded to ddiine a pecfiic effectsbased dratey to ug, butindead to suggest where
additiond efforts might be placed schasin improved resources.

The current and future resources available to the planne directly detemine what
kind of effectsbased strategy that canbe implemented “Snce a camagn plan 5 hghly
dependent on the weapon ystems available, an dfective plan nug extract maximum

impactfrom these systems.”*

Current resources detemine low many of the capahlities
and limitations of this strateey can beaccanplished today while future proaurements
detemine tertial camhilities. The accuracy, pendration, sandoff range and oher key
attnbutesof today’s precsion munitionsare ako an mportart part of ary effectsbased
stratey. The® wegpon @pabilities of the systems developed in the pog-Vietnam peiod
and used in Desert Sorm and Bosiia are well undestood. These weapons ultimately
detemine f a taget can bedestroyed, neutralized, or disabled. As demondrated by tle
discussion of laser guided weaponsin the previous chapter, the current weapons have
limited capabilities beyond destruction.

Thefuture weaponscurrently in development and proairement are designed to meet
the primary requirements for increased gandoff range and besmaller, lighter, more letha
and affordable. Ther common theme is smply increased destruction & a lower cod.
These systems include the B-2 Gobd Posgtioning System-Aided Targeting System/GPS
Aided Munition (GATSGAM), the Dbint Direct Attack Munition (JDAM), the Jant Air-
to-Surface $andoff Missile (JASSM), the Joint Sandoff Weapon (BOW) and the Wind

Corrected Minitions Dsperser (WCMD).2 While the pecific requirements for many of

these systems are classified, the wordssuch as sandoff in ther names clearly highlights
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oneagect d their requirements. In addition, asecond key driver from Desert Sormisto
decrease weapon @ds. With reduced budgts and the increasing criticism of the high
cog of weapons cod has gained greaterenphasis. “Cog trends nh precson wegoonry
are likely to force an evolutionay “survival of the mog capable for the least cog,”
particularly for those military services with scarce acquisition funding”3 The Government
Accounting Office (GAO) was \ery critical of this in their condusionsto a recen report
on rvice peaformance in Desert Sorm:
The cog of guided munitions (now estimatedto beover $58 billion), her
intelligence requirements, and the limitations on tkir effectiveness
demondratedin Desert Sorm needto be consdered by DOD and the
servicesasthey detemine the gptimal future mix of guidedand unguided
munitions*

The GAO as well as the savices are avare that the @st of munitionsis critical to
how many will be available for future use. GBU-24’s cog approximately $73K each
JDAMs ae projectedto cast approximately $40K and the new GAM is projectedto cost
$18K° Compare this to the approximate cat of a cuise missile suchasTLAM that was
reported by the press during Desert Sormto cog $1Meach

The debate wer the future need for precision further complicate tke debate. me
anadysts bdieve tha the overal requirements for precison ae anticipatedto gow to
accountfor toucher targets and mllateral damage concens Others bdieve that reaty 62
percent of dl interdiction type targets in aconflict in Irag could betasked to either guided
or unguided munitions but could fall to gpproximately 40 percert by 2002° Despte
these concerns the continuing revolution in technolbgy will undoubédly continue to

impact what ystens are ceveloped. While cleaty improving destruction, t is undear if

these new designs are improving their use in any future effectsbased dratey. Soecfic
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details about the kindsof weaponstha are best for effectsare keyond he scope of this
paper.

It also appears tha the small nunber of dassified weaponsin developnent also are
being designed to upporta destruction-based dratey. Aviation sources report at least
eight weapons progams in development.” “Some officials note tha...current black

projects concerirate nore on snrs guidarce arm warhead.”®

These weapons
developal secretly and not used until time of conflict, offer a key element to efects the
element of surprise when first employed. Unfortunately, many of these developmens
may not be based on efectsbased thinking Ingead they nmay be designed smply to
extend the opeaationd survivability of current generation fighters such as the 16, HA-
18 and F15E Sourcesindicate a coomon thene d these developnerisisto “go a \ery

" The development of a small number of specified

long distance with geat pecson.
weaponsto dupportan dfectsbased srateq would be highly desirable.

One key future capability that could support many drateges including effects
especially in contingencies, is the ability to rapidly develop small numbers of weapons
with a unique capabilities. The development of the GBU-28 durng Desert Sorm is one
such example. Asaresult of the requirement to destroy some especially hardened targets
in Iraq, the Air Force developad acrash progam during Desert Sorm to buid a4,000 b.
laser guided weapon. The weapon, daignatedthe GBU-28, was the result of a six week
effort from the initial design to opeationd use ove Iraq. Only two were droppel jud
prior to the end of the campagn, the first missed the target by 500 feet die to aircrew

misidertification ard the £oond detroyed thetarget.10 This capability to rapidly develop

a limited nunmber of unique systems, ecifically related to effects cauld provide
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improved capabilities by couping surprise with the ability to target and control an enemy
in nev ways. Unfortunately, it is undearthat ths camhlity exists in any but naiond
crises and the lengh of time to proare systems unde the current acquisition system
cannot support such developnments. One hope beyond he current weapons and
developnent diffi cultiesis in the area of non-ktha weapons

Non-lethd weaponsoffers an dfectsbased drategy its geates potertial resources.
They incdude “...nonmnventiond weapons technolbges which disrupt, degrade, or
destroy (or enhance the ability of other weaponsto do ®) enemy capabilities throudhout
the conflict spectum, and whos intert is to prevent or reduce bss of life or catasrophic

destruction of equipment.”**

One suchexanple is a high powered mcrowave warhead
This warhead oould “...overload endtive circuits, for example, in an undeground
facility with a short duraion best of microwaves and isolate tre ste”** High Power RF
(HPRF) weapons could be used againg vehicles and dectronic devices and can be
effective againg vehicle ignition systens ard arcraft control Q/stems13 A variant of this
weapon, e details of which are classified, suggests that it “...can have a very large

"4 Other ideas indude thos with

impact o urban warfare and hosage dtuaions
extreme precision where you could destroy the room or even apat of the room without
damage to the building or other occupants. Weaponswith reversible effectsalso offer
interesting capabilities. An example would be a weapon where we could disable an
electical produdion capability, yet the effects could bereversed i desired. While thes

ideas become more and nore futuristic in naure, it is these type of weaponstha allow

for greatercontrol rather than smply destruction of anereny system
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Some of the current acquisitions are a result of the limitations from Desert Sorm
previoudy discussed and will help overcome some of the limiting factors previoudy
disauss@. Snce Desat Sorm, DOD hes initiatedacquisition progams and gudies such
as improved snsors for better al weatler cambhlities and improvel batte damage
asessmert. A status of DOD progams to address the deficiendies identified in GAO
studies after Desert Sorm demondrates Sgnificart progess is beng made. A key
limitation was the weather ard it’'s impacton sensor performance. Many missons were
impacted or careled by weatter ard the alility of pilots to identify targets. Snce then,
the services have several progams such a Advanced Conept Technology
Demongratas (ACTDs) in place to deelop improved snsor dl weather capblit ies.

The Recsion Srike Architectue Sudy and several proposd FY 1997
ACTDs (Countr CC&D, Integrated enwor Tracking,
Operator/Inteligence, Precison Identificaton/Ergagement,) will give
indght into improvements to the DOD’s ailty to locate tagets
discriminate anong them in  varying weatler ard ervironnmental
condtions assess battle camage doneby prior attaclks and the reedfor re-

attack ard rapidly provide targetingqudity data to vegoongdeivery
platforms.*

These progams offer the possbility of integrating a variety of information urces
together to geatly improve targeting capabilities. This fudon of sources offers the
possibility to find targets in weatter, locate dfficult targetssuch asmissile launchers as
well as provide areal time misson plnning capability onboad the aircraft.

Battle damage asessmen remains oneof the nog controversial aspectsof the Qulf
War. The need for bonb damage assessment to detemine sicces not only acaing
specific targets, but to assess overall campaign results, is often ovealooked. “Failures in
the intelligence and BDA process dmog deailed the Gulf War air and land campagns

and caused sriousconcernsin the mindsof policy makers as to whether their gods were
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beng met.”*°

dnce the war, increased coopeation bdween the military and other
intelligence sources has begun. These improvaments are essential to conduding future
wars, where information werfare is expected In thee cags “...the conrection between
intelligence, sensor auitability, targeting, and combat opeationsis obvious™"’  While
overal progessis beéngmade, it isundear if it is directedtowards effectsbased thinking
Assuming we did have the resourcesavailable, what type of plaming actiity detemine
their usage?

The second dement is to detemine where tageting is accamplished ard who is
responsble for effects plaming “Targeting offers its own paticular chdlenges for

approprate pecsion wegonsus.”'®

Jud as precison nunitions have evolved, so has
the way we command and control air opaations Within this process mug be a basis of
planning for effectswith propely trained and experienced pesonnd. The Tactical Air
Contol Center (TACC) from Vietham formed the basis of the Air Operations Center
(AOC) today. In Vietram the Tactical Air Contol System (TACS served as the
command and control organization responsble for planning and execution of ar
resources. During Vietnam, “...ground commande's selectedard prioritized taigets for
the mgjority of opeations procesed by the cerral elerment of the TACS the Tactical Air
Control Center (TACC)."™® Using primarily unguided munitions tamget ®lection ard the
effectiveness of destroying these targets becane a ley elenert of the TACC plamingard
execution. Thelimited nunber and accuracy of these earliest precison nunitionswas not
coupled with any dgnificant planning for effects Problems with this system resulted not

only from the lack of precison, but from proess used by the TACC itself.

“Improvaments...between Vietnan and the Gulf War focused on mproving
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responsveness, enhancing sortie produdion rates ard incorpording moden g/stems to
quickly process large air tasking ordas (ATO's).” 20

The Desert Sorm air canpagn, asprevioudy described, cane tagether in late 1990
throudh the work of plnness in the Pentagon and later n the Air Operations Cater n
Saudi Arabia. Theinitial plan entitled “Instant Thunde” described the overall concept of
attackng key tamgetsin sucha manne to calse a paralyss effect an Iraq usng the ideas
about parallel war previoudy described. After a series of critical briefings to garner
supportfor the plan, the was then handed ove to a planning group n Saudi Arabia to
make the nodifications daired by the damers responsble for its actual implementation.
This planning group was known as the Black Hole “...becawe of its hghly clasified
status requiring specal acces cleamrce’® It was the work of these individuds who
shaped the initial 84 target plan into the 237 arget plan actually enployed. Some of the
plannas who hal worked in the Pentagon later becam a @rt of (the AOC in Saudi
Arabia also known as) the Black Hole effort.?

Snce Desert Sorm, the AOC dructue remains the pimary locaton for planning
actvities This certer is daffed by experts from each of te wegonssystems; i.e. 117
pilots, F-15 piots and intelligence officers. According to intelligence officers familiar
with the work in AOC’s, there is no onetrained ecifically to look foreltfectsopiions23
Using today’s organizationd structure, the AOCs appear ill prepared to support effects
based planning During Desert Sorm, plannes relied on he Conputer Aided Force
Management S/stem (CAFMS) for preparing and ending the Air Tasking Order (ATO).
The nteraction of the huge rtie ratesard CAFMS caused problems.

If the prime purpog of the air campaign was to attack the Iragi ahlity to
undestand what was hgpening to them and ddend, then attertion to
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absolute physcal destruction of targets-as the inteligence community
recanmended ard the Jamers rgectedwasunnesessary.”*

Unfortunatey, the same measires of efficiency usd n Vietram prevailed in Desert
Sorm. These plannes “...did not limit themselves to the ‘servicing of a target list’
approaxh. The design of the air campagn gew out of a mindst questioning how to
impos force againd enemy systems s0 every effort would contribute directly to the
military and political objectives of the Codition.” While these planne's did indeed
attenpt to plnfor effects asone plamer from the Black Hole acknowledged, dfects
based planning must gill overcome the destruction-based thinking “While the virtues of
plaming to acheve systemic effectswere discussed ealy in the concepual phase of the
air campagn planning effort, initial attacls were done on the bass of traditiond
destruction-based methodobgy."26 Despite the improvaments in command and control
from Vietnam to Desert Sorm, the same measures of efectiveness were used “The Air
Force’s measire of effectiveness in the Suth (Vietram) was it's allity to grike targets
requested by ground commandes efficiently. (In the Gulf War),...the Air Force’s

27 9nce the work of

primary measires of efectiveness are gill measures of effi ciency.
effectsbased plamingmug be morethan smply the generation of the ATO oruse d the
JMEM cakulationsto detemine tre best wegoon and nunber to use. Effectsrequires a
trained staff and procesto develop effectsbased plars. Additiond tools are aailable for
the AOCs and improvel training is increasing the capabilit ies of the AOC, especially in
the developnent of the ATO. Once the ATO is published, there is little opporunity for
effectsbased exection.

When the ATO is pubished, this information is then snt to the approprate

squadronswho are ill equipped for effectsbased plaming and execuion. At this level,
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targets officers try to detemine the rumber ard type of wegponsneeded to achieve a
specified level of damage. Plannes are often gven a very limited amount of time to
prepare the necessary information for e next series of attacls.®® Each ving usudly has
a mission planning cell composed of planne's familiar with the unique characterstics of
ther weaponssystem. Here, planneas detemine tte wegoon type, arcraft performance
cakulations range, route electon ard a \ariety of other factas. At the wing ard
squadron kvel, the latitude for employment is very narrow. Within the misson planning
cell is usudly some type of misson plnning equipment to hdp plan misson ddails. In
many modern arcraft, the mission pbanning system producees some form of output device,
like a disc for acomputer, that is laterloacedin to the arcraft with the damed route anl
other information. A common gystem in developmrent for the entire Air Force is called
the Air Force Misson Support System (AFMSS).* This gstem inteffacesto other
outsde intelligence sources and prepares the output device for the aircraft. Threat aml
critical intelligence information is a pat of the system and is condantly upcated With all
of these congraints, squadron plannas do nothave the process, nor training to look &
effectsbased solutions

Current training progams and ftargeting indruction offer little indght into effects
based planning “Technology and training go hand-in-hand and a force lacking ather isin
serious trouble.”*° It is undear to wha extent current JFACC training progams offer
effectsbased plaming Written ndructions suchasAFP 200-17,An Introdudion to Air
Force Targeting, aso offer little methodobgy on dfects This paticular pamphlet has
not been updatedirsce 1978. Aircrews do tain for ome aspects of effects but it is

undear if all of the efforts really are effectsbased or a misundestanding of the
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terminology across fundions Do we have a common language for effects acloss
intelligence, planning and employment units? Training and support tools are needed to
betterundestand howto plan and execute for effects Not only mug effects be well
undestood, butexperience at conduding smulations and large scale exercises is also
esential. Oneideacould beto derelop war games at tre USAF Wargaming Center at
Maxwell AFB, AL, with additiond tools ecficaly to evaluate efects Many of the
factorsdiscussed in this pgper could beused as inputs to detemine the snativity of each
factor to achieving particular results. In addition, exercises such as Green Hag and Blue
Flagcauld beadaptedto teg the wse d effectsbased plaming Assessnent tools ae dso
necessary, and gdatistical and effectsbased evaluation tecmiques could be d(—:'velopeol.31
The dtimate esult of this dfort needsto bea clear targeting srategy for effects
Thecriticalconcen iswhether the targeting srateyy used n Desert Sorm is the kest
overall grategy for effects “As regardsthe use d airpower in war, dl the Srateg lies in

the slection ard prioritization of targets”32

If this is true, a key to effectslies in the
target ®lection proaess. The previousdiscussion on paallel warfare did nothighlight that
this approah does not support conflicts againd non-gate syssems. If we support the
parallel war modd as the guide for targeting prioritization,
is ill-equipped to cope with organisms tha are not indugrialized or
indudrializing gdate gstens. A terrorist or insurgent organization is a
“systent’ that has eparate canponent parts, and theoretically it is possible

to differentiate anongthem but it is notalways eay actually to idertify
or to solate tlese parts33

A sratey not ade to support al types of contingencies offers little hdp in the
current environment. Clearly, the developnent of the ideas of effectsare a nears to not

only to gain control over an enemy, butaso to develop nethodsto supportthe many new
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type of conflicts we find ourglves engaged in. The srengh of the parallel war stratey is
it's “promse to reduce tle warmaking capacty of anindugrialized date more rapidly
(emphasis added).”®* In cases where the enemy is not an industrialized or indusrializing
state ystem do we follow the nodd directly ard taiget their leadership, posibly bang
so bod asto tell them thisis our ntention fromeven bedore any military actions occu? If
paalel war cannot address the non-ndugrialized states a tageting sratey that can
account for these cases mug be developed. The key may not be in whether the state
indugrial or non-ndusrial, butin what knowledge of the potential enemy we possess.

It is esential to ditinguish betweenthe dfference letweeneffectsard parallel war.
Examples provided throudhout this pgoer demondrate the two tems ued almog
intechargeally when describing Desert Sorm. However, there ae importart
differences. The ideas of parallel war come from the improveaments in precision, where
onebonb canattacka snge target ard eliminate tke reedfor hundrels of bonbers per
target. This alows the ability to srike at mare key centers of gravity at the same time.
Theresults from Desert Sorm strondy suggest that parallel war usng a targeting Sratey
of destruction aan achieve the desired result and arpower can play a mgjor role. Effects
looknotonly at destruction, butat a variety of meansto rende control of the enemy. A
further clarification of this pont will be madein Chapter 6.

As an example of the type of andysis that is necessary to support a future effects
sratey, condder the targeting of a telecanmunicatons gystem “Becase
telecanmunicationsaffectsewery apect d a ciety, and is probaly the mos important
medium which military information is exchanged, (it is important to provide) an

undestanding of the telecommunications ystem ard how to best exploit it acioss the
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135

spectrum of conflict. Modean systens are exrenely complex, ard “this amalysis

requires a geat akalof intdligence collection, therefore, it is critical to gather information

on a enemy’s systems well before hodilit ies.”

In an excellent sudy on howto target
such a system, the author, Maj. Gerald Hurdg, identifies three attack nethodsphyscal,
jamming or spoofing37 Physcal attackcan beacheved by conventiond, nudear or non
lethd weapons Jamming focuses on paticular links, messages or time periodsto disrupt
the network. Spoofing attenpts to disrupt communications byinjecting false information
into the network. The grengh of this sudy, & relatedto effects is the many options
and complexity of andysis displayed. The sudy further looksat a series of mechanisms
and effects A partial list in Table 4 denondratesthe depth of aralysis ard options

available. “Non-lethd technolbges are the only way to fully exploit telecommunications

and depending on canpagn objecties, they may be

Table 4 Mechanisms ard Effects for Telecanmunicati ons

MECHANISM EFFECT
Electro-magnetic pulse (EMP) - damage communications ystens
- explodeammo dunps
Antimateial biologcal agerts - thicken fuels

- dissolve dectronics, plastics, solder
and oher subgances
Supeagents, acids oxidizers, and | - damage tires

solving agerts - disable mines
- blind optcal ports and £nsors
Polymer chemistry agerts - polymerize fud systens

- runway and roadway dippey/stick

- damage power grid (colloida dug)

Saurce: Mgjor Gerald R. Hug, Taking Down Conmunications School of
Advanced Airpower Sudies, Air University Press, Maxwell AFB,
AL, September 1994, 36.
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cheager, more effective, ard less destructive (than precsion guided munitions.”38

Consder the kind of weaponsnecesary to cawse the efects described in Table 4 ard
based on the previousdiscussion, the lack of initiatives in these areas.

Another study looksat the complex behaviors and characterstics of emnomes. In
this andysis, the author, Mgj. Seve Rinddi contendstha plannes have overlooked the
interelated natte of a ration’s infrastructure and employed redudionist targeting
techniques. “ Typically, they split thean econony into individud target sets.  Then, they
selecttargetsin each st in isolation from other targets, without anticipaing the holistic

effect of air bombardment.”>°

This holistic approach is an essential element of any
effectsbased dratey and would hdp idertify poterially different targetsbased on the
highly interconnected natre of systems. Thes dfortsrepresent the kind of pbanning and
thoudht necessary to really undestand and pbn for effects It is undear f the challenges
to cdlect and asess this type of information is any more or less difficult for non-
indudrialized dates A clear nistake would beto asume it is sgnificartly easer.

One ley to the development of any drateqy, epecally effectsbased, is to develop
the gratey and resources in paallel. “lronically, ar power dodrine (and drategy) has
not realy advanced at tte same pace asthe technolbgy and experience of the air

forces.”*°

The geates improvements in capabilities come from the near paralel
developnment of both the gratey ard resources With the rapid rate ¢ technolbgcal
advancement today, it is posible to advance certain technologes vary rapidly, such as
throudh ACTD’s. While mgjor acquisition progams still endurethe arduouspan of the

milestoneprocess unde current acquisition rukes, ACTD’s now offer at least one progess

to field system improvements faster than in the past. While some purists contend that
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strateqy should drive al requirements, the length of ime to complete najor acalisitions
with the advancing speed of technolbgy may suggest a more interactive process is
necessary where the dynamic of change may beinitiated from either element. Along with
the technolbgy and drateg is the esential training for air crews and cordnation with
inteligence sources. The development of non-ethad weapons and an efectsbased
strateqy to enploy them could have a tremendousleveraging dfect by allowing control
over enemy systems throudh less destructive means
A find note elatedto tamgeting is the reedto develop a nechansm to acount for

the friction of war. How do we plan for adaptation, randormation and recovery by the
enemy? Congder again the earlier example where we desired the enemy eectiic system
to betemporaily shut down.

If, for example, dectical power produd¢ion comes unde attack the

adversary might respond by &utting down all visible electical power.

This unexpected mtation makes damnage asessmert difficult. The ar

campagn planna may cope with this difficulty by fordng an extensve

search for corrobordion tha attacls have acheved required damage

expectarcies may fall into the trap of wishful thinking and redllocate

sorties to other roles, or may to adheae to the ingallation- or target-driven

air campaign plan.**

Consder the probkems such as incomplete ntelligence, bad weathker limiting the

nunber of effective flyingdays, or the inallity to find mdoile systems. All of these were
realties of Desert Sorm. Despite al attenpts, “...the Sud missile laundcher huntwas aso

"4 Planning mus have a clear

“too had to do” with the assets available in Desert Sorm.
undestanding not only of the desired targets and the effect the awailable resourcescan
impose, buta way to carect for the inevitable failures not anticipated n the gdaming

proces. While carect gaming is important to dl opeaations the ideas of control
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suggest it is even mae sengtive to midaken intelligence or errors in execution tha
destruction based plans

The three elements of resources, planning and targeting cannot be undeestimatedas
a pat of ary effectsbased drateey. While current and propcted reourcesappear
focused on detruction-based systems, the rapid advances of technology offer tremendous
potential if we provide these requirements to the techical ard acauisition canmunities
Plamingtools ard the training of effectsbased plamers will be chdlengng, but might be
advanced by the use of dmulationsand wargaming These modding gproahes would
alow plamers to e anl asess the results of various $rateges ard also evaluate what
new weaponsor tactics cauld bring to a £emario. Targeting has always beena dfficult
process, butexamples such as the sudy on elecommunications denongrateswhat can be
achieved. Whether you ayree that these are indeed the specific actions rejuired or not, a
key god of this discusson ha been to offer several ideas and aeas tha have not yet
developed and implemented a true methodobgy for implementation of effectsbased
strategy. Our eremes have gone to hool on Desert Sorm, and it is essential we

anticipate tlke changes they will make and adapt accordingy.
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Chapter 6

Conclusons

The general who makesmany caculationsin his tert is the ane who wins
in the field.

—un Tzu

For afind time, let usreturn to the aviator of WWI, who nowhas at his disposal
the capabilities of today’s madern weaponry. It is now time to plan howto best utilize
themin a ealworld cantingency never contenplated n ary previous paming Assuming
the dratey ard plaming for effectshas beenaccamplished, he might now have a wide
variety of options not previoudy posible. Ingead of jus beng concened with
destruction, henow can begin to think aout the ability to disable, negate, threaten or
evenawid. In a tue effectsbased srateqy, plamers would not only be concened with
the rumber of tamgets they cauld attack m parallel, they would also look to dl other
mears, including ways to actwally reduce astruction. The synergistic impact d effects
can bethe capability to attackmoretargetsat the same time. Merely threatemng a taget
set, or the talk of doing S0, isindeed aform of effectsif it gains control ove the ereny.
Consder Figure 6, where a variety of optonsare presented to achieve a ecific effect.
Plamers may detemine that the gecfic requirements of anattack nean t is ony
necessary to reduce, jam or even avoid the enemy capabilities. For example, consder a

highly defended city where the concentration of ddenses makes it difficult to destroy
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certain targets without subgantial collateial damage ard risk of large nunmbers of civilian
casudties. Thistype of target may be possible to smply jam when necessary and avoid at
other times. In some cases, it may not be necessary to fully destroy the target. For

example, if the control roomcan bedestroyed, the rest of thefacility is rendeed

Target A Target B
1 Dedroy 0.5 1 Bm
2 Avoid 2 Negate
3 Disable 3 Reduce
4 Sop 4 Threaten

Figure 6. Example of an Effects Campaign Attack Scheme

inopeable for some period of ime. This is represented by the term Destruction 0.5.
Other agectsof this target may be awided, disabled orsoppeal. The second farget may
be a canmunication syssemthat was jammed ard unable totak with senior leaders would
be rendeed ineffective. Other agpectsof the taget can benegated reducedor smply
threateed In Desert Sorm, some power plant managers shut down their electiic plants
to awid targeting, “the desired effect acheved without exposng Codition members to
danger, and freeing up ar resources for another task.”" Wha about the posibility of
droppng leaflets to warn of an attack on tk leacership asa way to licit their surrende?
All of these different consderations and many more not discussed, ae posible optons
that can bematured unde a srateg of effects

Our aviator might next look to the resources he has available to him to condud his

opeaations The use of precision guided munitions ha ony limited utility for effects The
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current concerns ove collateral damage ard reduang risk of injury has made precision
munitionsthe favored option in many senarios “For anaion unwilin g to risk military
personnd in ddivering precison nunitionsto atarget, the somewhat less precise but il
highly accuate cuise missile is anaccepalde altemative.”* For exanple, condder the
retaliatory drike againg Iraq for its attenpted asassnation atterpt againg Presdert
Bush. Cruse missiles demondrated raolve without placing lives in hams way. The new
resources available to decison m&ers may have changed the willin gness to use airpower.

One d the geates advantagesof the precison wegoon s the confidence

that it can offer a decison-nmeker confronted with having to contemplate

usng force n circumstanceswhere so-caled “collateial damage” would

be either unaccefade or cal into quetion the vahility of continued

military acton?>

When ar supeiority is available, isan A-10 or C-130 weaponsof effect® While the
current series of resources offer improvement ove the days of Vietnam, it will take new
capabilities, such as weaponsto thicken fuels, polymerize fuel systems or contaminate
fuel, for the full capabilities of effectsto becane a ralty. Can you picture a laser
weapon or Ightweight sticky foam borb within your available rescues.

Our aviator might then look o who and howthe planning can be accanplished to
condud his opeations The earliest theorists lookad at effects but selectedatematives
based on detruction. Despite the improvements in precision, only a limited improvel
planning capability for effectsexists today. In a lecen series of exercises at Air War
College, sudents wee asked to provide a series of recommendaionson airpower options
to agven <enaio. After multiple hours not one option consdered effectsbut smply

destruction based options This was especially troubling after several of the participants

were experienced pamers ard paticipated m recen training on plaming for future air
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campagns We are increasingour trainingto plan campagns butit is undear how much
training on efectsis bengaccanplished. we will have to deal with compex decisonsin
effects such asthe following exanple. Consder where a town is isolatedexcep by a
sinde, large bridge that provides the only acces to ard from this large area. This bridge
serves not only as aroute for the enemy military forces, butaso as the only way for the
large farming community to bring its cropsto market. How do pbBnnea's assess the effect
on destroying this bridge? How do you réate ths brdge ard the cwvilian welfare to the
overal canpagn objectives? Plamers also found n Desert Sorm tha the nunber of
aimpoints exceeckd the rumber of resources available. This means some campagns will

dtill exceedthe ablity to strike all targets in paallel and some prioritization must be
accaonplished. The dfference letweenaimpoints and asetsinfluencesthe durdion of a
canpagn. In some cages we were alde to effect 4 of 60 desired ampoints on ay given
day. “In the developing world, we cannot predict who one enemies are going to beg but
on the basis of exluson aralyss, we canconcudethey are likely to besmall to midsze

"4 In some future conflicts, where the

powers with high-tech wegyons capabilit ies.
number of ampoints may be very small, will a succes of 40 out of 60 be accepale?
How will we be able to handle targets of lesser value and will we be willing to use
expengve precison nunitionsagaing them? We mudg develop processes and plannas to
develop, st and validate tlee ideasbefore we attenpt to implement them in ary
conflicts

Our aviator might be especially troubled by the complicated natue of tameting

Consde Col. ohn Warden, who says “control of the enemy command dructure, civil

and military, mug be the ultimate ain of al military opeations”® Targeting itself still
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appears to foaus on the success of Desert Sorm. “Airpower in this current form (paallel
war) seens to have becane the pwer of detacled dispasionate tedwnobgy.”6
Targetingis not jug the weapon employed. Instead, it is the combination of the weapon,
intelligence information and oher factors such as the ability to find the target in weattler.
It is not clear the intelligence problems of Desert Sorm have been addressed and
corected Have we only provided more souraes of informetion rether than developed
systens ard proceses to besurethe carect cata s available tothe gproprate wser? Will
non-kthd weaponschange the kind of cata reeced by plamers to condud an efects
canpagn? Precsion has becone a ppnaceaand may offer some questionable results.
Can precison redly solve every probem? Some authorscontend

recen exanminations of airpower applications acaing light infantry in

typical Third World caisis condtions indicate pecision offers high

leverage whether oneis dealing with a mechanized force, a guerrilla-type

army in awoodeal or unde environment, or even an individud sniper ala

Sargjevo.’

It is undear f we would be carect i we asume that precsion is the domain of the
air and arpower aonein future conflicts. As pat of future joint opeations it may be
betterfor surfaceforcesto respondin a variety of stuaionssuch as described above As
the threat 5 dspersed or diminished beow the srategc level, the uility of air assets may
decea® while the risk to aircrews or cdlateal damage increags

We return to our iceberg andogy in Figure 7 for afind time to review again the
various elements we have discussed. Together, these chepters and discussion answver a a
macrmo level some key agectsof who, wha, when, where, why and how related to

effects The bock of theariesof arpower isadded back to the chart to suggest again that

these theories are al supportble unde theidess of effects
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Theories of Airpower
Punishment Denial Paralysis

EFFECTIVE USE OF FORCE
TARGETING

‘T‘ Chapters 1, 2 &3 &5 _
| § H

i
CONSTRAINTSTO USE
Precison-Chapter 3
Elements-Chapter 4

RESOURCES
Chapter 5

PLANNING
Chapter 5

Figure 7. Elements of Effects

Targeting ard aneffectsbased sratey should notbe confused. The elements of an
effectsbased strateqy represent the combination of all the aeasdiscussed. “If there is a
lessonto be gained from the Desert Sorm air campaign, it is that airman should carefully
examne their linkages betveen al tamget ®ts ard the interded effect on an
ereny.” (emphasis added)8 Targeting is jug one portion, but often represents the mog
oftendiscussed and studied agpectof ary dratey. Both the general ideasand taigeting
for effects when congdered for precison guided munitions represent the mog well
undestood aeas of effects The aeas bdow the watetine deserve the greates
attertion. The resources, planning and mndraint aspectsof effectsneedattertion for the

many reasons previoudy highlighted.
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The ideasof an effectsbased dratey are act@ally complementaly with oneof the
key Air Force caoe competertiesof Precsion Attack Precsion Attack s ddined asthe
“ability to apply selective force aging specfic taigets ard acheve discrete awl

discriminate effects(emphasis addeol).”9

Unde this conaept, it will be possible to find,
fix ard track arnything that noves on tle surface é the eath. With an effectsbased
srateqy, the ablity to srike will be dependent upon nany factors incuding our
intelligence of the enemy. How much information do we have, or even know, about the
telecanmunicatons gstens in Irag? While technolbgy has been a key to the
improvaments in precision, & will not be precison alone that will allow usto meet ths
core competerty of precson attackm the future. Selective force is akey.

There are many other areasnot covered in this pger that ae importan to effects
tha ill require much greater houdht and dscussion. For example, we know very little
about other cultures, and ometimes we do notknow the importance of a target to the
ererry.10 Congder the great £UD huntin Desert Sormand the changes it caused. Also
consder the concerns over weapon ®@ss. Who @an assess when a target is a viable one
for precison munitions based on he weapon ®g, the target cod (i.e. a mortar) and
sengtivity to deatl. The® kind of questions nug becane pat of the discussion of
effects
Planning for effectsis notamply the act & preparation. It is the capability to look ahead
at the changes and develop and assess a plan without the friction of war to complicate f.

Many outstanding referencesin this pgoer highlight consderable thoudht on aeas related

to effects What is esential is the danto putal these pecestogether. Whether it is an
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organization who needsto do this, or aperson, & GWAPS or Sun Tzu suggested in the
earlier epigraphs it needsto bedone

One point cannot be overemphasized: It is the combination of these
elements, and nottechnology aone that produes the exponential growth
in military effectiveness...often the crudal factor in distinguishing those
military organizations meking a successful trangtion to the new military
regime isno © much atechnologcal advance as it isthe vison of howthe
emerging technolbges and military systems can best be applied throud
new forms of military opeation, and agpting to redlize tha vison
(emphasisin origind).™*

This pape condudes with a hopetha these contents will stimulate tke recesary

actionsto make aneffectsbased dratey a part of our future kit bags for conflict.
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